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Featuring the World's Most Powerful 8-Bit MPU -The Motorola MC-6809 



Welcome to a whole new world of microcomputing. 
Here at last is a microcomputer with all the speed and 
power that you have wished for. The MC6809 is an 
exciting new concept in microprocessors that fills the 
gap between 8- and 16-bit machines. It provides the 
power of 16-bil instructions with the economy of 
8-bit architecture. 

The MC6809 has more addressing modes than any 
other 8-bit processor. It has powerful 16-bit instruc- 
tions, and a highly efficient internal architecture with 
16 bit data paths. It is easily the most powerful, most 
software efficient, and the fastest 8 bit general pur- 
pose microprocessor ever. 
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The greatest impact of the Motorola MC6809 
undoubtedly will be software related. Ten pow- 
erful addressing modes with 24 indexing sub- 
modes, 16-bit instructions and the consistent 
instruction set stimulate the use of modern pro- 
gramming techniques. Such as structured pro- 
gramming, position independent code, re- 
entrancy, recursion and multitasking. 

A memory management system with extended 
addressing designed into the bus system controls 
up to 256K bytes of RAM memory. The dyna- 
mic memory allocation system, which is part of 
the multitasking DOS, allocates available 
memory in as small as 4K blocks. 

The MC6809 system is the only 8-bit processor 
designed for the efficient handling of high-level 
languages. New addressing modes, a consistant 
instruction set and easy data manipulation on 
stacks allows the efficient execution of block- 
structured high-level code as generated by a 
compiler like PASCAL. 

MP-09 Processor Card S 195.00 

68/09 Computer w/48K $1,500.00 
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TSC 
BASIC 
for 6800 



The fastest floating point BASIC for any micro. 



Move over 65021 Out of the way 8080! The 
fastest floating point BASIC for any micro now runs 
on the 6800. And with the TSC name, you know it's 
top quality. 

TSC BASIC is not only fast, but complete with 
over 50 commands and functions. Features 
include six digit floating point math, full 
transcendental functions, unlimited string 
length, if/then/else construct, logical 
operators.and two-dimensional 
arrays (including string arrays). 



Available now on KCS 
cassette for $39.95. 
Requires 9K minimum, 
no source listing 
included. Soon to 
come is a version for the 
FLEX"* disk operating 
system. 
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Graph based on bench marks 
listed In October 1977 Issue of 
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'68' Micro Journal is published 12 times a year by '68' Micro 
Journal, 6131 Airways Blvd., Chattanooga, TN 37421. 
Application to mail at second class postage rates is pending 
at Chattanooga, TN. Return postage guaranteed. Post- 
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(Letters to the Editor for Publication) All letters to the 
Editor' should be substantiated by facts. Opinions should 
be indicated as such. All letters must be signed. We are 
interested in receiving letters that will benefit or alert our 
readers. Praise as well as gripes is always good subject 
matter. Your name may be withheld upon request. If you 
have had a good experience with a 6800 vendor please 
put it in a letter. If the experience was bad put that in a 
letter also. Remember, if you tell us who they are then it is 
only fair that your name not' be withheld. This means that 
all letters published, of a critical nature, cannot have a 
name withheld. We will attempt to publish 'verbatim' 
letters that are composed using good taste.' We reserve 
the right to define (for '68' Micro) what constitutes good 
taste. 
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Get it out of your system. 





MicroDaSys makes it easy. 



Don't settle (of less I ban the most powerful system 
your money can buy! Al $549 [kill, the MicroDaSys 
SYSTEM 1 it truly one of the best buys on the market. 
Don'l miss out on 6800 rumpulability or S-100 torn- 
paiibitity — get the best of both world-.' 

CPU — Besides combining the 6600 with the S-100 
bus. (he MD-690A is truly a system on a board. Fea- 
tures Include IK RAM. 20 I/O bits, an 
RS 232 inter! are. a 2400 baud cassette 
interlace, and 10K PROM spate per- 
mi 1 1 i n g 1 he option ol 8K B A SIC i n PROM . 



■jyil 

ii 



MONBUC — The IK PROM monitor at 
the heart of THE SYSTEM incompatible 
with the standard 6800 ROM Asa result, 
virtually all 6800 software will run on THE 
SYSTEM But MONBUG outputs to our The 

memory-mapped video card permitting graphics, 
animation and our exclusive memory window. And 
the inter rupl driven keyboard input is ideal lor multi- 
tasking applications, MONBUC is only available on 
MicroDaSys systems. 

IWI The MD-690A is upwards compatible wtlh Ihe 
third generation Motorola 64(09 processor chip. The 



6809 oilers 16 bit internal arithmetic, hardware 
multiplication. IB addressing modes and 3 times 
the throughput ol a 4 MH/ Z-8Q, MicroDaSys will 



THE SYSTEM - The basic SYSTEM 1 features our 
custom console, keyboard, S-100 bus motherboard, 
, 16 amp power supply, Ian. 64 X 16 
upper and lower case video/graphics 
card, and the MD-690A CPU board — 
all for $549 (kit)! The SYSTEM 2 adds 
our 32K RAM card populated with 
8K of RAM and is priced al just $699 



MD690A 



PERIPHERALS — As your computing 
needs grow, MicroDaSys offers a Mill 



line ol system peripherals including a mini-floppy 
disc jnd controller, an assortment of printers, and a 
lull line of S-100 products. Our newest addition is an 
I/O card with B parallel ports (80 I/O bits), 2 serial 
ports and a lull duplex modem lor $149 (kit). 
II vour dealer docs not have THE SYSTEM, ask htm to 
order one lor you. or order direct from MicroDaSys. 



POST OFFICE BOX 360ST . LOS ANGELES, CA 90036 • (213) 935-4555 

DEALER INQUIRIES INVITED • VISA AND MASTER CHARGE ACCEPTED. 



CRUNCHERS CORNER 

This monthly column Is intended to provide a place for trie 
exchange of Ideas on microcomputer arithmetic. A systematic 
exposition of fixed and floating point arithmetic, hardware and 
software, algorithms for approximation and so on is planned. 
Questions and comments submitted to this column can be on any 
subject relevant to "numbercrunching ," and should be addressed 
to: 

Jack Bryant 

Department of Mathematics 
Texas A&M Univeisity 
Collage Station, Texas 77643 

We ask that alt correspondenls supply their names and addresses. 

KBJLTIPU PRECISION ARITHMETIC 

In last oonth's column. */* Introduced 8 bil unsigned and two'* cemplu* 
went representations and presented a simple program to let one examine how 
the odd HI on Instruction acted. We also $ave an exdn^le of a rodelHrvq 
problem (exponentlol qrwthj fn which the size or th» numbers (.iHckly 
exceeded 8 bits. One liolni of this exanple Is the follow. rHj: before an & 
bit processor can be used In most problems, it must be taught to handle much 
longer than B bil d.ita types. This month, we deal with lb Lit Integers. 

The 68O0 has several instructions which deal directly with 16 bit data. 
They Involve the three 16 bit Internal registers: the index register* X f 
the slack pointer S and the Program counter PC * While the stack pointer 
could possibly be used In sane arithmetic operations, this use v#oii1d ecu* 
premise one powerful feature of the &3O0 {the non-maskable interrupt). We 
will refrain fro* using the sUck pointer for any other puniose. The Pru^ran 
counter Is not really available to the outside world. This leaves the index 
register X . Instructions which Involve X arc 

DEX Decrement Index Register 

IMX Increment Index Register 

TX$ Transfer Index Renlsler to Slack Pointer 

TSX Transfer Stack Pointer to Index Register 

CPX Co«p*n; Index Register 

LIX Load Index Register 

4 

STX Store Index Register 
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listing 1. Slide program to Illustrate us* of Index register and 
storage order. 



The first four of these Instructions are single byte Instructions which 
execute In 4 cycles* The next three have the same addressing nodes as 
accumulator load, store and compare, and execute In only one more cycle than 
the corresponding accumulator A or B dual operand Instructions. For 
exe>q>le, the Instruction sequence In listing 1 executes the LOOP sequence 
I000O lines and then stops. 

note how the line labelled LOOP. is translated! 
0003 BC 77 10 LOOP CPX 110000 
Mote also that 100O0| ■ S2710. The two byte operand containing the 16 bit 
numbers to which the Index register Is being compared Is stored hlgh-thcn- 
low. That Is. the most significant bits have lower addresses. In order to 
take advantage of these Index register Instructions In arithmetic operations, 
we must store the nai-c significant byte first (with lower address}, fit 
seeras strange to store numbers other-wise, but other microprocessors require 
Ihe reverse order. ) 

sixreen en ihiecers 

Two byU' (16 bil) integers will be interpreted as unsigned Integers 
from to 45535 or as two's complement Integers from -32763 to 121U. Me 
will always store them as suggested above: In two successive memory locations 
with the MSB first and the ISO second, lhls month's column contains an 
integer arithmetic package containing input (i.e. ASCII to binary}, addition 
and subtraction. Arithmetic Is carried out on (software) 16 bit registers 
1 and H ; I contains the result of an operation between I and H . 
The initial contents of 1 are replaced by the results of the operation. 



(Thus I can be thought of as an 'accumulator.) for example, addition can 
be coded: 

FETCH LSB 

ADO 

STORE 

FETCH MSB 

AM) KITH CARRY 

STORE 

The instruction AOC lets the computer perform a double precision addition, 
The carry bit is kept In the condition code register and is automatically 
added in when ACCA Is added to the contents of location H . (Luckily, load 
and store instructions do not change the carry condition coda.} Subtraction 
can be coded 1n essentially the same way: 
SUB! LOA A U\ FETCH LSB 

SUBTRACT 

STORE 

fCTCH MSB 

SUBTRACT WITH 80RRCU 

STORE 

Instruction SBC perform a borrow from the LS8 subtraction If bit C was 
set. 

These routines each require 12 bytes and execute In 20 cycles: an 
additional 14 cycles Is required to treat then as subroutines. There Is an 
unexpected potential problem: the two's complement overflow condition is not 
always flagged correctly at the conclusion of AUDI or SUB!, although the 
carry (unsigned overflow) condition Is. Also, the 2 (tero result) bit Is 



ADD! LOA A HI 
AOC A Mtl 
STA A Ul 
LOA A I 
ADC A M 
STA A I 



SUB A N*l 
STA A Ml 
LOA A I 
SBC A M 
STA A I 
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jet when th« MSB of the result Is iero. The It (fugitive) bit Is 
comet. 

COMERS ION 

Froa last month's discussion w* know how to convert frsa dcttvl to 
binary by tend. In this process, we knew the decimal representation Is a 
nutbfr. Th* computer knows i decimal nimoer as i string of symbols. Con- 
versions froa decimal to binary In the counter are really conversions froa 
in* 1/1*011 (the minus sign and digits 0-9) to nuamers. The syefeols are 
encoded In ASCII, a 7-blt code. The minus sign, for example. Is $10 . 
Tht digits 0-9 are encoded JXI-S39. It is thus easy to obtain the binary 
value of a digit (subtract S30). 

Once w* have the digits. It Is nocessary to expand the representation. 
Recall (for example) 

27»3 • 2 » 10 3 ♦ / x ID 2 * « « 10 ♦ 3 . 
This expression appears to require a table of constants for conversion and 
several cemllcated multiplications. However, notice the expression Is 
actually a polynomial In the noMr 10. The correct nay to evaluate a 
polynomial is to nest It. (This is called Homer's method , although the 
method was first used by Newton. ) Nesting gives 

271} - 3 » 10(« ♦ 10(7 > 10(2))); 
while the sane nuacmr or multiplications and additions are Involved, only 
on* constant Is required: the constant 10. Multiplication by 10 is carried 
out by writing 10 ■ B * 2 : ■implication by B Is tiaply three left-shifts 
(with bit being aovad to the ISB). The following code aultlplles the 
nixober In H, Htl by 10 , leaving the IS8 In ACCe and the Kt In 
KEa. 
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The result ends with the MSB In A and LSI In t . 

The only reaalnlng conversion problea Is the sign, problea. in the 
sign-magnitude representation, negative nueeers In declaal art proceeded by a 
alnus sign. In the prograa RtAOl of Listing 2 , a flag is set if a leading 
ainus sign Is found, and the twos complement negative or the binary result 
of conversion is taken. If the MSB Is In A and LSB Is in B . this 
can be coded in 5 bytes as 

COM A ONE'S COMPLEMENT MSB 

KEG 8 TWO'S COMPLEMENT LSB 

BNt SKIP CARSV IF B IS ZERO 

INC A ADO IK CARRY 

SKIP , . . 



In Flowchart I, the- process outlined above Is logically explained. 
Lilting 2 subroutine AEA01 performs this task. On entry, the B 
accumulator Is saved. The index register points to Die first byte of a 
string to be converted. On exit, the Index register points to the next 
non-(O.g) character, and the mater Is In (N,N»1). No check on validity 
(such as too aony declaal digits) Is performed. Since this prograa Is 
expected to advance the Index register, It changes Its value. On the other 
hand, the B accuaulator Is saved and restored so that It can have waning 
outside the prograa. Of course, these restructions and conventions need to 
be aade known to the user (that is. need to be docume nted] ; our first 
discussion of this general problea follows. 

PROGRAMMING CONVENTIONS. STORAGE AM SPEEO 

When a large programming project Is being planned, it Is necessary to 
establish progrAmnnn.j conventions. These are tne groundrules which each 
acceptable subroutine raost meet. The 6800 concept has several features 
which let program be almost "universal." For exaaple. it is possible to 
write reent rant code which can be shared by several users; parameters arc 
passed to the prograa through the stack or accumulators. Such program 
generally use Indexed addressing, which Is slow. On the other hand, it Is 
also possible to write programs which execute very rapidly. This is dan* 
using the direct (page tero absolutt) addressing aade. which of course 
is not reentrant. The philosophy followed her* places roughly the seat 
preaiua on storage and sp*ad. hut do*s not ala for reentrant code. 

The 2S5 bytes on page faro need to be managed carefully If aany programs 
using ataary tare are to fit together. REASI . for example, uses 4 bytes: 
(». N<1) Is a prograa variable. Two other temporary variables are required 
(ATEHP and NEGFLGh those page J*ro locations are available for use outside 
REAOI . but It must b* understood that READ! will change their contents. 
(M.M.U It changed, but this Is expected. 

The groundrules followed here for all programs Intended to exist as a 
'package" to be used by other programs art simple: 

1. The A accumulator Is purely local. That Is, any subroutine 
may modify ACCA wltlout warning. 

2. The B accumulator, however. Is global: a subroutine which 
changes ACCB must restore the original value before 
returning. The exceptions to this are obvious: B could 

be an input parameter (such as a counter which is expected 
to be decremented until Us value Is tero), or could be used 
to contain an output parameter. These exceptions must b* 
core fully documented. 

3. The Index register X njst similarly be glotel , with the tint 
(xccptlons as apply to ACCB . This leads to an Interesting 
eaoory management problea sine* no construct analogous to 

PSK a/Pirn, B exists for the Index register. The code 
ENTRY PSM S SAVE ACCB ON STACK 

ST J XTMP PREPARE TO SAVE I 

LDA 8 XTMP 

SAVE X 





PSN B 




LDA 1 XTMP.l 




PSN B 


EXIT 


PtlL J 




STA 8 XTMP*1 
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nil. B RESTORE « 

STA I 111* 

LOX XTW 

PUl 8 RESTORE ACCB 

RTS 
simulates tli* convention re«ju1red. tut Is lengthly and slot. 
{A PSI7PUX Instruction pair would b* oejuiy.} or course Kilt 
Is only required for program which night (directly or indirectly) 
coll themselves. The nrwry aenagew>t problem can be solved by 
setting aside page zero temporaries for each 'package" of subroutines. 

4. Each program must consist of code which executes In read only 
aonory (ROM). {By using tenxoorary random access memry {rah) to 
execute vary short programs with self-rodirylng code* w« can 
retain this useful future.) 

5. Each program nust tolerate the non-maskable Interupt Instruc- 
tion. In particular, the stack pointer 1s net to be used as an 
Index register. 

INPUT/OUTPUT 

Subroutine RtAOl of listing 2 expects A decimal integer In ASCII 
to be pointed to by the Index register. If one Is found. It Is translated 
and placed In H . Control returns to the calling program with Vie Index 
register pointing to the next character which Is not a dlgU 0-9 ■ 
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listing I. Integer Arithmetic Package. Version 0.1 

The main features of the package as developed so Ear are conversion 
from ASCII to binary, addition and subtraction, and a program to Interpret 
(left.to- right) a string of operands (numbers) and operators {♦, - and AfTUM) 
entered from the system console. 



Subroutine INPUT In listing 2 performs the simple task or transferring 
numbers and operands Tron the computer console to the Input buffer. Only , 

checking for a "return 1 ' (ASCII 100) is performed', this Is echoed by a linefeed 
and control It returned to the calling program, (The Input buffer Is always 
accessed using Indexed addressing and accordingly need not be given page 
tero memory space,} 

Subroutine OUTPUT nrlnts the result if th* commtatlon In hexadecimal, 
next month, we discuss binary to signed decimal ASCII conversions. For the 
time being, we ilepty print the value of 1 In hex. This Is useful since we 
also get a feeling for the hex representation. 

The main program In listing 2 Is the subroutine BANG . This routine 
scans the Input buffer looking for a seouence operand, operator, operand, 
.... The operands art converted to IS bit binary with subroutine READI. 
Allowable operators are ♦ and - The line Is assumed to be terminated 
by a carriage return. When an Illegal character Is found, a '?' Is 
printed on the system console and control Is returned to the calling program.. 

In next ronth's column, we discuss multiplication, division and conversion 
Yrom binary to ASCII . The program in listing Z will be expanded to a IS 
lit 'four banger.' 
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BLOCK OUTPUT 

INPUT OME CMAPACTEP 

CHARACTER OUTPUT ROUTINE 

HEX OUTPUT POUT IMF I TWO BYTES 
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A Look at the SWTPC CT-82 Video Terminal 



Mickfly E. Ferfiuson 
POB 708 
Tienlon. G A 30752 




You probably know Southwest Technical 
Products Corporation best as a 
manufacturer of 6800 based computer 
systems. But they were 1n the computer 
terminal business for quite some time 
before they started making computers. 
SWTPC's first terminal was the TVT-1. The 
TVT-II (or CT-1024, 1f you prefer) was 
their next offering and was the most 
popular terminal with computer hobbyists 
In It's day. The 1024, as 1t was most 
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published in '68.' 

Member of SMUG, ULC, FSMRE. 




Wl 




'68' MICRO JOURNAL 

if The only ALL 6800 Computer Magazine. 
if Mora 6800 material than all the others com- 
bined: 

MAGAZINE COMPARISON 

(2 years) 

Monthly Averages 

6800 Articles 



KB 

7.8 



TOTAL 
PAGES 



BYTE CC DOBB'S 

6.4 2.7 2.2 19.1 ea. mo. 

Average cost for all four each month: $5.88 

(Based on advertised 1-year subscription price) 

'68' cost per month: 880 

($10.50 Charter Subscription Rate) 

That's Right! Much, Much More 

for 

1/6 the Cost! 

CHARTER SUBSCRIPTION SPECIAL 

1-Year $10.50 2 Years $18.50 3 Years $26.50 

OK, PLEASE ENTER MY SUBSCRIPTION 

Bill My: Master Charge Q — VISA □ 

Card # Exp. Date 



For □ 1-Year □ 2 Years 
Enclosed: $ 



□ 3 Years 



Nama_ 



Street 



Clty- 



State 



.Zip. 



My Computer Is:. 



66 MICRO JOURNAL 
3018 Hamltl Road 
HIXSON, TN 37343 

Foreign surface add $9.50 per year. 
Foreign Air Mall add $29.00 per year. 




*o©£iifc%/ 




'68" Micro Journal 



often called by hobbyists, was restricted 
to only thirty-two upper case characters 
per line, sixteen lines per screen, and a 
maximum baud rate of 1200 bps. It also 
had no chassis or case. In it's favor, 
the 1024 was economical (about $300) and 
it worked and worked and worked. As a 
result a "cottage industry" developed, 
offering after-market modifications to add 
scrolling, sixty-four character line 
length, lower case, etc. Then SWTPC 
replaced the 1024 with the CT-64; to calm 
the restless natives it offered most of 
the features that CT-1024 owners had been 
adding to their terminals. In addition, 
the CT-64 came with an excellent Motorola 
video monitor as well as a chassis and 
cover. 

A REAL terminal is here now. It is 
the CT-82, and it sets new standards for 
video terminals. End of history lesson. 

Forget everything that you may know 
about video terminals because it no longer 
applies. The CT-82 is the first of an 
entirely new generation of video 
terminals. It is built around a 6802 
microprocessor and a 6845 CRT controller 
chip. A what? A CRT controller chip 
(CRTC), of course. According to Motorola, 
"The MC6845 CRT Controller performs the 
interface to raster scan CRT displays. It 
is intended for use in processor-based 
controllers for CRT terminals." The CRTC 
takes care of the video generation, video 
timing, etc.; while the 6802 communicates 
with you thru the keyboard, with the 
computer thru an RS-232 interface, and 
(optionally) with a printer thru a 
parallel interface. The CRTC and the 6802 
conmunicate with each other and with 
memory via a common address and data bus. 
So the CRTC and the microprocessor work 
together as a stand alone memory mapped 
video display. Since the 6802 works in 
memory during one phase of the clock, 
is in memory during the 
each is able to operate at 
Neither device slows the 
the other and each needs 
of the fact the 
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device ever has control of the bus 
end result, the CT-82, is a terminal 
costs less and does more than 
reasonably possible. But, is the 
really a terminal? Isn't it really a 
microcomputer that simply thinks it is a 
terminal? Whatever the CT-82 may actually 
be inside, it is a quality video terminal 
at a reasonable price. 



I had difficul 
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contained my CT-82. 
so small have a CRT 
lifting the box 
convinced that a ho 
made. It did not 
complete CRT termin 
The CT-82 only wei 
(9 kg) and measures 
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ty believing the little 
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, I was completely 

rrible mistake had been 
weigh enough to have a 
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ten inches (25.4 cm) 
inches (45.7 cm) wide, 
(43.2 cm) deep. 
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The nine inch (diagonally measured) 
CRT caused some disappointment on my part 
initially. But this was countered by the 
"senuous feel of the keyboard" (to quote 
John Craig, Editor of Creative Computing). 
The keyboard uses Cherry keyswitches for 
both high reliability and excellent feel. 
There is also a twelve key pad for cursor 
control and editing functions in addition 
to the regular keyboard. Optionally, the 
cursor control pad can be replaced with a 
numeric pad should you desire it enough to 
pay extra for the added convenience. 
Other than the keyboard, the only external 
controls are the power switch and the 
configure switch. There is a DB-25 female 
RS232 connector on the rear of the CT-82 
for communication with the outside world. 

The configure switch allows the user 
to tell the CT-82 what is expected of it 
when power is first applied. It has two 
positions, which are auto and 
programmable. With the configure switch in 
the auto position, the CT-82 assumes it is 
to operate in the conversational mode, in 
full duplex, with sixteen lines per 
screen, at 9600 baud. With the configure 
switch in the programmable position, the 
power up options are controlled by an 
internal dip switch. The dip switch 
allows the user to select either 
conversational or paged edit modes, half 
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generator installed, in the graphics mode 
the CT-82 displays twenty two lines of 
ninety two characters. The upper case 
character set is the standard ASCII upper 
case, while the lower case is composed of 
graphic symbols. For graphics purposes, 
each character position is divided into 
six pixels (two horizontally by three 
vertically). This gives a resolution of 
one hundred eighty four pixels 
horizontally and sixty six pixels 
vertically. The limitation on graphics 
resolution in the standard CT-82 is the 
amount of memory in the terminal. I will 
not be at all surprised when some 
enterprising individual devises a simple 
modification to expand the graphics 
resolution of the CT-82 to five hundred 
twelve horizontal by two hundred fifty six 
vertical. 

The graphics character set in SWTPC's 
character generator, in my opinion, leaves 
much to be desired. When I am attempting 
to use the graphic character set, I 
invariably need some symbol that is not 
tnere. However, this does not present as 
much of a problem as you might think 
because you do not have to use the 
graphics character set. You see, the 
CT-82 can also do co-ordinate graphics 
(like the TRS-80). In fact, any graphics 
program written for the TRS-80 can be 
easily modified to run on a computer using 
the CT-82. The biggest difference between 
graphics on the TRS-80 and the CT-82 is 
that the CT-82 can do more with less 
programming. To draw a graphics line on 
the TRS-80, you must turn on each pixel 
individually. If you know the starting and 
ending points of the line, the CT-82 can 
draw the entire line for you with a single 
command from the computer. The CT-82 can 
also invert your graphics allowing white 
on black or black on white. Careful use 
of the CT-82's Yaw, Pitch, Slide, Roll, 
Scroll, and Invert commands lets you 
approach animation. This is particularly 
impressive at 38.4k baud. 

As mentioned earlier, SWTPC is 
offering a companion editor for use with 
6800 systems utilizing FLEX and a CT-82. 
It is the first piece of software offered 
by SWTPC that was written by SWTPC, and 
they "modestly" refer to it as THE EDITOR. 
Thru the efforts of Dan Meyer at SWTPC, I 
was able to get an early copy of their 
Editor for evaluation. 



The Editor works from input file to 
memory to output filei it is able to make 
multiple passes thru the file without 
returning to the operating system. As a 
new pass is begun, the old output file 
becomes the new input file and the old 
input file becomes the new output file. 
The Editor uses two different types of 
commands. There are alphabetic commands 
like - delete, I - insert, and F - find. 
There are also commands that are entered 
from the cursor control pad. For example, 
pressing the FORM key on the cursor 
control pad moves the text on the screen 
up nineteen lines or one page. A puzzling 
feature of the editor is its ability of 
text manipulation by line number. This is 
interesting because it does not use nor 
display line numbers. 

The choice and evaluation of text 
editors is a very subjective business. A 
lot depends upon the type of work done 
with the editor. Everyone seems to have 
his or her personal favorite. I must 
admit that I prefer the TSC editor to the 
SWTPC editor. Don Williams takes the 
opposing view preferring the SWTPC editor. 
[Ed'& Note.: I actually p\ebeK the T5C 
EditoK rjo/r. iome (JunctionA and the SWTPC 
Ed-itoK iofi otheAA. An example ii ouA 
mailing lu>t; the SWTPC EcLitoK il much 
iimpleA to oae. Fo/r. text, iuch cu> thu> 
article I p\eieJi the TSC EditoK.) 

The CT-82 is indeed an impressive 
terminal, but has perfection been 
achieved? I scarcely thought so, at first. 
The 9" monitor just had to be too small. 
After living with it for a while my 
opinion has changed. The 12" monitor on 
my old terminal seems too big. One does 
not look at the CRT on a terminal from 
across the room and at normal viewing 
distances, the 9" CRT is quite adequate. 
This is perhaps enhanced by its extreme 
sharpness and clarity. It is rather 
unusual for a CRT to be focused properly 
at all points on the screen. Often the 
edges are fuzzy when the center is sharp, 
and vice versa. Such is not the case with 
the CT-82, the display is very sharply 
focused at all points on the CRT screen. 
All of the CT-82's I have seen have shared 
this characteristic, which causes me to 
believe that it is not unique to my 
terminal. I have acquired the habit of 
using the graphics character generator 
(with the 92 by 22 screen format) any time 
that I do not need lower case. This 
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generator installed, in the graphics mode 
the CT-82 displays twenty two lines of 
ninety two characters. The upper case 
character set is the standard ASCII upper 
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of the CT-82's Yaw, Pitch, Slide, Roll, 
Scroll, and Invert commands lets you 
approach animation. This is particularly 
impressive at 38.4k baud. 

As mentioned earlier, SWTPC is 
offering a companion editor for use with 
6800 systems utilizing FLEX and a CT-82. 
It is the first piece of software offered 
by SWTPC that was written by SWTPC, and 
they "modestly" refer to it as THE EDITOR. 
Thru the efforts of Dan Meyer at SWTPC, I 
was able to get an early copy of their 
Editor for evaluation. 
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memory to output filei it is able to make 
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The Editor uses two different types of 
commands. There are alphabetic commands 
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There are also commands that are entered 
from the cursor control pad. For example, 
pressing the FORM key on the cursor 
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up nineteen lines or one page. A puzzling 
feature of the editor is its ability of 
text manipulation by line number. This is 
interesting because it does not use nor 
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achieved? I scarcely thought so, at first. 
The 9" monitor just had to be too small. 
After living with it for a while my 
opinion has changed. The 12" monitor on 
my old terminal seems too big. One does 
not look at the CRT on a terminal from 
across the room and at normal viewing 
distances, the 9" CRT is quite adequate. 
This is perhaps enhanced by its extreme 
sharpness and clarity. It is rather 
unusual for a CRT to be focused properly 
at all points on the screen. Often the 
edges are fuzzy when the center is sharp, 
and vice versa. Such is not the case with 
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focused at all points on the CRT screen. 
All of the CT-82's I have seen have shared 
this characteristic, which causes me to 
believe that it is not unique to my 
terminal. I have acquired the habit of 
using the graphics character generator 
(with the 92 by 22 screen format) any time 
that I do not need lower case. This 
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format gives characters about the same 
size as an office typewriter and puts more 
Information on the screen at one time. 
Now the 9" monitor seems too big when I 
have to use either of the lower case 
screen formats. 

I nearly threw that "sensuous" 
keyboard 1n the garbage. I thought SWTPC 
had done it again. Keys that felt like 
mush, keys that didn't do anything, and 
most of the keys were double striking. 
However the mushy keys and the non-working 
keys were the fault of the shippers. And 
the double striking keys were caused by a 
capacitor of the wrong value not by the 
key switches. It seems that some early 
CT-82's (mine included) had a .001 mfd 
Instead of a .01 mfd capacitor for C8 on 
the keyboard. If you have an early CT-82 
with double striking keys, I urge you to 
check the value of this capacitor. 

My biggest complaint (and only really 
valid one) is the lack of a RESET button. 
I'm not the best programmer around and my 
programs often run away printing wildly. 
A run away program cannot suppress the 
printing of control characters. Many 
strange control character sequences are 
printed which configure the CT-82 in ways 
it was never Intended to be configured. 
The only way to recover 1s to turn the 
power off on the CT-82. I need a means of 
recovery such as a RESET button. Or some 
way to return to the configuration 
established when the CT-82 1s turned on, 
short of turning power off. 

Conclusion 

The CT-82 1s one of the brightest of 
the smart terminals available today and 
truely a pleasure to use. For the 
approximate cost of a dumb terminal ($795) 
1t is probably today's 
terminals. It offers 
unavailable on terminals 
times as much. Unlike 
offerings from SWTPC, the CT-82. 1s truely 
a professional quality terminal. But like 
all SWTPC products, it has a "hobbyist 
quality" price. 

** SUBSCRIPTION NOTICE ** 

As most readers are aware, 68 Micro 
Journal came out approximately one month 
late. This was a direct result of a paper 
order mistake that was beyond our control. 
As a result we ended up placing the 
magazine, in the hands of the postal 



best buy 1n CRT 

many features 

costing three 

the earlier 



service, near the end of the monthly Issue 
date. Most February copies were received 
in March. Issue number 1 was dated 
February 1979 and mailed the latter part 
of February. It should have been mailed 
the latter part of January 1979. So, we 
were a month late. 

In order that we may get back to a more 
normal schedule, this issue is dated 
March-April 1979. The May issue then can 
be mailed at a more reasonable time; 
latter part of April. This will 1n no way 
cause any subscriber to miss a single 
Issue of 68 Micro Journal. It simply 
means that if your subscription was due to 
expire in January 1980, it will expire 
with the February Issue 1980. So you see, 
you will still have received 12 seperate 
Issues, one each month, provided yours is 
a one year subscription. Of course 1f you 
are subscribed for two or three years the 
same hold true, for the one month 
extension. Life subscribers of course 
really don't care, that is just as long as 
they receive 68 Micro Journal each month, 
till then. They will. 
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Southfield, HI 46034 

6600 RELATIVE NOSE BRANCHING, BY HAND 




tlarch 6, 1979 
Den WltllWM Sr. 
6fl Micro Journal 
>018 H*»U1 Head 

r.o. Bex a*9 

hl*aon. Tenn, J7JIO 

Dear Don, 

Congratvlatlone an a fine firm laauo* rfe will bo 
proud to oell lh« $£ &l£t£ &M£9fct *"d edvortloo In It too. 

One thins though, in tho article by our old friond 
Dal* Puckett. 'PLit to bFX>". ho aayo that the coaputer Mart 
or Now Yor* told hi« that tho SaoKo Slgnoi Syote* wua the 
only on* to oanelder booauoe or tho poor aort-nrt delivered 
with tho S^TVC >1F-6fl - That woe cornc; Hi tho tin*, eecauo* 
South 'toot «oo oupplylng a dlek operating, oysttn ooUiit 
POOS with the MP-ofl. wo considered that to %o Inferior 
to tho BPU operating eyaton und I ouppooo that 3.1TPC did 
oloo beoeune thoy changed to fLtlU 

A» on« ef tho oldoot computer otsroo eolllnc 6800 
equipment, w* aro dedicated to providing eupporl. to 6BD0 
ueere. no have aold S'rfTPC. MSI, Snoke Signal equipment Tor 
throe yearo now o/\d 6800 ueere are our noat loyol customers. 

It la about tlaa that there was a publication devoted 
to tho soot reliable and lntoreetlng of all computer oyc.tens. 



Sincerely, 



J 



Y*r. 



Star V»»t 
Stor«]t**per 

P.S. H« also aupp.rt QH[x. 73C an d Hicro..™ products. 
• r. all grtal. 
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two's-compliment arithmetic, thus 

eliminating a tedious chore. I use a 

subtraction method to arrive at the 
required value, quickly. 

"COUNT" allows calculating values for 
'forward' and 'backward' relative 
branches. The method for calculating these 
branch values are not identical, but 
similar. Although the examples given for 
forward and backward "COUNT" are very 
short branch distances, these rules nay be 
applied successfully to branches whose 
destinations are + and - 1 26 (decimal). 

"COUNT" it quick and simple to use. It 
eliminates using two's compliment 
arithmetic and save time for the machine 
language programmers. (Ed's note: Bless 
their hearts, long nay they live and 
code. ) 



Here's a simple method for the machine 
language programmer to aid in calculating 
the values of relative mode branches with 
the 6600. It's called "COUNT". 



Using 
derive 



'COUNT" eliminates 
the branch 



the need to 
value with 



Forward Branching 

Forward branching is somewhat simpler 
than backward, requiring only a value (in 
hex) as the distance from the address of 
the branch statement to it's forward 
destination, minus 02. In other words, 
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subtract the address of the branch 

statement iron the address of the branch 
destination. Then subtract 02 fro* the 

value <see exanple below). Destination 
address - Branch address - 02 = Branch 
value: 
Exanple: 



Address 


Object 1 


:ode 


rlnerionic 




1000 


B6 1020 


SUB 


LDAA NUMBER 


100B 


1003 


26 03 




BNE DEST 


-1003 


1005 


C6 09 




LDAB 09 





1007 


39 




ATS 


05 


1008 


4A 


DEST 


DECA 


-02 


1009 


97 1020 




STAA NUMBER - 




100C 


71 1000 




JNP SUB 


03 



Backward Branching 

Backward "COUNT" is calculated by 
subtracting the backward destination 
address fron the branch statement address, 
and a 01 is added to the result. Then, 
the final value is subtracted fro* FF 
(hex) to arrive at the branch value. 

FF * {(Branch address - Destination 
address) + 01> = Brackward Branch Value: 



Exanple: 

Address 

1000 
1003 
1005 
1007 
1008 
100A 



Object Code Mnemonic 



U 10 
4A 

20 F6 
39 



B6 1020 UP LDAA NUMBER 1008 

26 05 BNE LOU -1000 
LDAB 10 

DECA 08 

BRA UP +01 

LOW RTS 

09 

FF 
-09 

F6 



The. iolloviVLQ l& pn&Ainted &OA. thott who 
pHzieA to Itt the. compa.te.fL, do the. wotik. 
The. catch Ia, <Li you one. in mvnofiy, 
siting a. pnogtoun, It -a bad to jump out 
and cxUtJL a macnXm pnogfum, to do It ion. 
you. Thuuiomti HAVE IT BOTH WAYS 

RELATIVE BRANCH CALCULATOR 

Byi Vote. Htathexington 



CilculitiriB Relative Addreesoa 

The calculation of rela ttve addroaaee (or branch instructions 
on the Motorola 8600 <or Zl-loft Z-BO or MO 6 630K) »ay appear 
formidable at flrat to the beginner. However, tola aklll ia required 
In order to manually code Machine language Instructions ror ahort 
routinoa, as ia often done to avoid the tine required for an 
assembly, or In order to acidify existing routines which have 
already been laodod into aeaory. The procedure (or jnanually 
calculating short Juapa (and to« t are ahort) is relatively 
slmpl*, however It involve! a counting; proceeaea. 

Flrat consider Jumpe forward In the fallowing, routine: 

],oed A with contents of 0200. 

Js the value 43? 

If equal so to OlOA, 

If not, a;o to OlOO. 

Add 1 to A. 

Co to subroutine at 0400. 

In thla routine the relative sddreas for &BQ <27 ) to Jump 

forward to OlOA It counted aa follows: 
(OO) <01) 



OlOO 


68 


0200 


LIMA 


0103 


ei 


45 


CUPA 


0103 


27 


- 


SK3 


0107 


20 


- 


SKA 


019S 


4C 


- 


ixca 


Oil* 


BD 


0*00 


JSR 



0107 
0109 
OlOA 



20 
(021 



4C 
(03) 



«400 

Start counting at the next byte after the addreaa with 00 and 

count forward to the desired addreaa. In th m caae C3 , ao tbe 

correct Instruction is 27 03. 

SO the corroct addroaa (or the blank la FT, This will cause 

the jump back to 0100 as desired. 

Remember: to Jump forward, count forward frost th* relative 
addreaa starting with 00_ for the next byte, and to JuaP back- 
ward, start with the relative addreaa byte aa r? and count 
backward to the dealred addreaa. Double-check backward branches 
by counting forward froa the calculated value, hopefully ending 
up with FF for the branch value. Double-check forward branches 
by counting forward again, as noted before. 

If, In calculating a long branch, the resultant value CAnnot be 
contained In one byte {greited than FT for ft forward branch or 
lsea than 00 for s backward branch), the branch la illegal ss 
stated and must be chanted to a jtu»p or a chala of branches. 

If a Motorola 6600 Is available during the coding proceii. this 
Baffle proceaa nay be automated by the use of the prograa below. 
The program atarts at be* 0400 and Is 113 bytes long. It eakae 
use of two UIKBVC I/O subroutines, BAD&ft at 8047 sod PDATAl at 
807E . 
vhan the program la started it will type "FROM -1 . You should than 

type the address of the aocond byta of the branch instruction. 
Typing any character other than a va 1 td hen digit will cause a 
return to MIXBVO. Tbe program will then typo -TO". Yob should 
then type in the target addreaa of the branch. The program will 
then respond vtth the word * BRANCH" followed by the offset to 
be entered as the second byte of the branch Instruction. If the 
target addreaa It out of range the work "KRROR" will be printed. 
The program will loop back to Its atart and print "FROM" again, 
Thla proem will be repeated until the RESET button is depreased 

For backward branches, the counting Is alallar* except start 
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counting with th* rvlitlv* add !-«•■■ byt* ■■ tt ■■ fellow*: 





<rr) 


CfB) (PS1 


0100 


us 
<r«> 


0200 
IFB) 


0103 


81 


49 

troj 


OIOS 


27 


03 

(rr) 



0107 S*0 

or ■ ooo-h«i ch»r*ctOf (4 entered. 











NAM 


CAl, 










'BILAfivt f AJUtCW 










'CALCULATOR FOA BOOD 










**>Y OALI HEATHtAPKiTQN 










* lOvttsr* 












•Wicvua ItOUTlMIS at uo*r 










' AAlO 


UOTI Jiftl 
0"T 
CUT 


UNTO 

o 
1 




0400 








OHC 


S0400 






04 




lt« 


lOO 


S04U 




(MOD 


II 


1MI0 


START 


LOS 


4£TK 


START PROGRAM HERE 


D40J 


CE 


04*4 




COx 


■ <*0W 


FAINT "4FJQM" 


0404 


M 


101 1 




AR 


1' ■■• 




(MOB 


W 


em; 




ISr 


1E04J 


IN#VT AOOAESS 


otoc 


M 


0*11 




91K 


WE 


*TC*« »T 


0*0* 


C€ 


o-a 




tox 


■ TO 


MiHT TO" 


9*1 J 


«0 


t07l 




;*• 


store 




Olll 


(10 


«q*t 




JSA 


1C043 


i*(*UT AOOftESS 


0«»t 


TF 


0410 




tr* 


SAVE . 3 


•ro«r IT 


CM II 


80 


14 




■» 


CD44PUT* 


COWUT 1 IRA*CH 


04>0 


a 


0*M 




LO* 


•BSAHO* 


Wti**T -"RR41AJCH" 


O4J0 


80 


C07E 




An 


«t>»E 




otu 


CE 


04*0 




LOX 


•**v« * f 


MINT VALUE 0* BRAHCM 


MM 


M 


(Ml 




A* 


icopr 




0*21 


Cf 


04 JO 




L0« 


«n(.F 


OUTPUT CARRAGE ACT 


04K 


H 


Cfl/F 




jr." 


«0Jf 




043* 


70 


C* 




IRA 


STAjtt 


LOO» IACK TO THE START 


0*3l 


CE 


0410 


COWUT i 


•SAVE 


INDEX RQiXTS TO STORAGE ARIA 


o*w 


Afl 


01 




10A A 


l,X 


0(T "FftQMf" AOORE5S TO A«,B 


MM 


It 


OCI 




IDA t 


■J 




04 X 


4] 






COW A 




INVERT ALL UTS W A ft S 


CM JO 


tJ 






COM | 






(Ml* 


AB 


03 




ADO A 


J.X 


00 * 1* BIT AOO WITH 


D*X 


m 


M 




ADC ■ 


LK 


THE "TO- ADORES? 


0*3* 


A7 


Oft 




|TA A 


a * 


*T0«« 1*4 Of MESUir 


0440 


CI 


M 




**»*> | 


■Iff 


COtA#AA( MS* 0* MSU4.T */»F HE* 


0*41 


H 


or 




HO 


4tACK 


flH*J#CM I' (OUAL 


0444 


SO 






tjt • 




TEST • 


044* 


?* 


00 




•Ml 


Era 


tR«MCM >* MOT «RO 


0441 


*C 






Til A 




TlfT lit Of (iCtULT 


wa 


JO 


01 




•Ml 


ERR 


f H«0* 1" MINUS 


0**A 


38 






RTf 




MO CAiO* mllUHH 


0*«« 


40 




BACK 


TST A 




r|ST tt* Of A<Eutr 


044C 


3A 


01 




n 


ERR 


EftAOR IF FLITS 


0«4C 

tM4f 


30 






UTS 




NO ERROft RETURN 


C( 


04)3 


inn 


LOX 


■•ERROR 


FRtNT ' t* AOR" 


0463 


00 


ED'I 




JSft 


1ED/E 




9418 


39 






htjj 




RETURN 








'WttAOE Wfi 




(MM 


00 




CHOM FCB 


BOD SO* 




0*4; 


0* 












(MM 

0*W 


4* 






«OC 


VMwm 




43 












0*1* 


4* 












04W 


40 












0*SC 


30 












04 K> 


04 






fCi 


4 




MU 


00 


TO 




(CO 


G00OA 




04*.T 


0* 












0400 


30 






FCC 


V TO 




04tt 


30 












040? 


S4 












G«U 


4F 












04M 


70 












04*9 


04 






fCB 


84 




CM** 


ao 


«R*XM 


fcb 


S0O«9A 





tUtt 94 




>c» 


4 


Q4.JQ 00 


C*LP 


»«■ 


UOUO 


0471 DA 








04JJ 94 




rce 


* 


0*T3 90 


CAROM 


>c< 


mow* 


0*T4 OA 








o*;& 4t 




»ee 


fCftftDfl 


0*70 W 








OAT} S3 








04?t 4F 








94 HJ » 








94TA 94. 




KA 


1 


94ia eo 


U*l 


(MS 


& 


MAILLIST 






Randal Lii 


KN3ET 
rldon St. 






752 3. C* 






Allentown. 


PA 18103 





OK so you can't get away from the 
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computer games long enough to make use of 
the $3,000.00 toy. Well you can help the 
local radio club or other society to keep 
those books straight. This MAILLIST 
program was written to keep track of a 
newsletter mailing 11st. As set up here, 
it will produce mailing labels and a 
formatted 11st which 1s used when updating 
1s needed. 

While the program as 1s does a fine 
job, it can be readily changed for other 
output formats. The label formatter 
prints four lines of address and two 
blanks lines for each label. A strip of 
blank labels and a Oecwrlter are used for 
printing. The number of printable lines 
may be changed at location $0086 and the 
number of blank lines may be changed by 
adding more or less JSR PCRLF statements 
at location $0135. 

The listing formatter prints similar to 
that of the label formatter, except that 
It prints three labels across, ten deep, 
does paging and has a private file option. 
The number of lines printed and the width 
should not be changed. The depth, which 
1s set to ten, may be changed at location 
$00CE, and the number of margin (eject) 
lines may be changed at location $00C6. 
Location $00F2 may be used to make minor 
changes in the field width of each 
address. 

Use of the TSC Text Editor (C) 1s 
Invaluable when Inputting a new file or 
updating an existing file. The address 
files are stored 1n FLEX (TM) minidisk 
files, and are compatible with the text 
editor, FLEX BUILD utility or SWTPC BASIC. 

Using the TSC Text Editor, a typical 
edit of the address file will look like 
the following: 



1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

11.00 

12.00 



LASTNAHE, FIRSTNAME 
STREET ADDRESS 
CITY, STATE 
ZIP HAH CALL 
CODES *PH0NE 

LASTNAME, FIRSTNAME 
STREET ADDRESS 
CITY, STATE 
ZIP HAM CALL 
CODES *PH0NE 



The last entry must be followed by 
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twelve blank lines and a 
one or more 'UP ARROWS' 



line containing 
, The 'UP ARR0W T 
character tells the I1AILLIST program that 
1t should finish. The twelve blank lines 
look like two blank entries. These are 
printed as blanks. 

Line 11 above can be used for special 
codes as you see fit and these will be 
printed. Line 11 also shows how an 
unlisted (private) phone number Is 
treated. When a '*' character Is found, 1t 
and that which follow 1t are not printed, 
unless you Indicate 1t 1s not a PRIVATE 
file, when asked at the start of the 
program. Lines 6 and 12 are normally 
blank, but may contain other Information 
(which will not be printed). Only the 
formatted 11st will print lines 5 and 11, 
so the mailing labels will not have phone 
numbers on them. 

To use the program type MAILLIST, 
FILENAME. The text file will be pulled off 
disk and stored In memory. The program 
will ask 1f 1t Is a private file, type *Y* 
1f you do not want anything following the 
'*' to be printed. Otherwise type 'N'. 
Next, type 'M* followed by a carriage 
return for mailing labels, or 'L* followed 
by a carralge return for a formatted 11st. 

Try a small file first (about six names 
and addresses) and run the program. Then 
get busy and enter all the names and 
addresses you might have. Later updates 
become easier each time. 



Editors Note: The 'formatted 11st' can 
also be labels (Avery #5380) by setting 
the field width of each line (Line 185, 
$00F2). 



MK 001 HAlLLlBT 



I. lilly 1-4-7* 



0*001 








HAH 


HAILLIST 


N. LILLY 1-4-7, 


00002 






■■.LILLY l-4-7f 






404 03 






• K0W ' 


mi TO NENDRI 


.fobnai.fnint 


000*4 


0000 






MM 


40000 






04003 




*FFF 


nlatFI 


1 3L 


»*ff r 






0000, 




7101 


NA4K, 


[ id 


47101 






0*007 




[IK 


mill 


m 


if :«: 






MN 




7111 


UTTtlW 


It* 


• 7111 






ooo4» 




7IIC 


pcrlf 


LOU 


I'll! 






MM 




7117 


Kir it. 


CIV 


47117 






0*011 




7120 


fiim 


IQU 


47121 






00012 




7740 


•CM 


cat) 


47740 






OO0I3 




7101 


rni 


HB 


47144 






00014 




7143 


r »tCLI 


rot. 


4710] 






00013 




ton 


NMM 


ro. 


4E47E 






O4014 


0000 


10 03 
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OOOI ? 


4002 


01 


vn 


Ftl 
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VtRSIOH HUH8EB 1 


00011 


000] 




MM 


MM 


1 




STORE ADDRESS 


DOOI* 


0009 




inn- 


RM 
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ooojo 


00 04 




COURT 


• 41 


1 
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* 










mo n 






• LINK 
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000]] 






4F0LL0UC0 IT 


C.B.'l 
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IN 4 TEXT 


00034 






4EDIT04 DISC 
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000 SB 


• UIHC1 


>l 04 


lul 


: ia pec 
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0002* 


• 










00010 


IfTM 


II C. 


B. 


(NAIL IN* LABEL! 1 


00011 


4ITFI 


1 C. 


tl 


irOBFtATUB I 1ST* 


00012 


S 










0043] 


4IF 4 


PRIVATE 


00414 


4IT A 


' •• 


HILL NOT II 


PB1NICD. 


04013 


a 










MM 


• KIT 


inouli 


It AS FULIWII 


04037 


i ■4nc 




L1LLT. 


HtH'j.t 


0003, 


4 IIBEEI 




732 a. 


CMttDOM ST. 


0003* 


s town 




ALLENTBUNi PA. 


00040 


• IIP 




1*101 


■Ml 


04441 
00041 


1 INFO 




TCK (7*1.3774 IFAIVATEI 








04443 


t 










0O04 4 


■t*D OF Fl 


LI 


INOUtD CONTAIN 


0O443 


412 BL4NI 


LINES FOLLONEB BY 4 LINE 


00444 










ANROHBl 


00447 


■ 










0004, 


•L4BEL, MAC ' 


1 LINES BEEP BITK 


04444 


■1 I14NK LIME*. 




O4430 


1 










NW 


•FOtN.TTtp 


mi ia i 


■101 IY 


O0453 


•10 IC1F 4ND 


DOES PA01N0. 


OOOI 3 
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00033 
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00034 


• Till 


10 KEHI 




00037 


• 










00031 0007 CI 0133 


ion 


LB1 




4BUFST 




00034 0004 OF 01 




irx 




KB AVE 




000*0 OOOC K '744 




HI 




4FCD1 




00061 400F III 7177 




m 




OEirtL 


OCT FILL SPEC 


00041 0011 13 14 




■CI 




mmi 




0004] 0014 14 01 




Lll 


4 


• 1 


SETUP TXT EXT 


00044 0014 CE 7740 




Lll 




4FCBI 




oooos ooi* «o 7i;p 




J',t 




SCTEXT 


SET DEFAULT EXT 


000*1 0»lt Ci 7740 




Lll 




IFCB1 




00047 401F 14 01 




LM 


4 


• 1 


OPEN FOB READ C0MI1AND 


00114ft 0021 47 00 




31* 


• 


O.I 




00(14* 0031 ID 7804 




JSl 




FNB 




00O70 0024 27 IF 




tea 




IIEirCK 




00071 


if««*« 










0007] 0011 CI 011F 


IRROB 


L»< 




limn 




OO073 4421 ID E0 7K 




JM 




IDATAI 




00(174 002f It 7101 


01:1 


.IM 




H4BH* 




00073 


4 










00074 0011 30 E07E 


BUT1N 


Jfl 




P34T4I 


CBT OUTPUT 


00077 0014 7C EIAC 


IHC 


J«w 




INEEE 


CRT INPUT 


O0O7B 


• 










40O7* 0417 M 01 


J> 


LDX 




XlAVC 




OOORO 001* 47 00 




«T4 


4 


OiX 


SYMC BYTl IN KENOBY 


000*1 00], 41 00 




C4P 


4 


*.x 


TEST NCMOBV 


000,3 003* 24 1* 




»«C 




CL«« 




000,1 0017 0* 




SMI 








000*4 0040 or 43 




M« 




XIAVC 




000*3 0042 K 4FFF 




CM 




IKE HERB 




00014 0043 27 « 




• I* 




CLOBC 




000*7 4047 Ct 7740 


■f ■ TCM 


.1" 




• FCI1 




DOOM 4444 ID 71144 




J 14 




FH* 


OCT NEXT «CO«B 


OOOI* 944D 27 II 
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M 




□0040 044F 44 01 




LM 


A 


iti 


OET till FK0I4 FLEX 


000*1 0031 *1 0* 




:m 


4 


•a 


CNP OF FILET 


000*2 0033 24 tl 




1 t 




ERROR 




OOOtl 0033 40 7*03 


cioat 


Jt* 




FHICLB 


CLOSE FIF» F.LC 


00**3 0031 at 4042 


H41L 


LBI 




444042 




004*4 003* Ct 01 It 




(HI 




4PBIVAT 


FBTUATE FILE* 


000*7 003E 10 01 




lit 




TIN 




000*a 0040 3F 




CL« 


I 






000** 0041 11 3* 




cur 


4 


♦ 'I 




00 100 0041 24 02 




• NE 




BT4B 




00101 0043 Ct 2* 




LM 


I 


»'• 




O0IO2 0047 117 42 


1141 


114 


1 


VH 




00101 404* CI 0114 


PROHP 


L*J 




ILIBTIT 


LABEL OB LIBTt 


0*104 O04C HH r-l 




Hi 




OUT IN 




00103 OOlt 14 




T4I 








00104 004F ao CI 




1,4 




IHE 




O01O7 0071 |I CD 




<nr 


4 


444D 




0010a 007] 14 F4 




IHE 




PR«HP 


NOT CR 


10* 0073 17 




Tl* 








00110 4474 II II 




[nP 


* 


4411 


ESCAPE 


04111 407B 27 M 




KB 




OUT 
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* 


I'L 




O01I] 447C 17 IB 
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LIST 


PRINT FORNAITCO LIST 


00114 007C 11 40 




CUP 


A 


• •N 




00113 00*0 34 04 




■HI 




NAIL 


INFROPEB EN TUT 


00114 


I 










00117 


1 0!«t44TE 


HAILL1N0 LABE 


0411* 


t 










4011* 0OB2 £C 4134 


LalTLl 


IDI 




4BUFBT- 


I 


00120 04*3 C4 44 


H4IL2 


114 


4 


*4 


PRINT 4 LINES 


00111 00*7 0* 


K4ILI 


lai 








00127 00** 44 00 




LBA 


A 


O.I 




00121 00*4 41 3C 




CUP 


A 


• '" 


END OF PftlHTlMS 


O0124 OOBC 77 4F 




in 




CUT 




04123 44M II *l 




CM 


4 


I44D 


C.B. T 


04124 44*4 2 7 03 




BEO 




HLINE 




O0I27 04*2 IB 7112 




Jt* 




4UTCH* 




0012* 0043 20 Ft 




•■4 




NAIL1 




0012* 


• 










001 00*7 ID 71 IE 


■LINE 


Jt* 




PCRLF 


C.R.-L.F. 


0*111 40*4 34 




m 


4 






04132 00*1 24 14 




• DC 




ANIL | 




00131 oo*a C4 o2 




1,4 


a 


12 


SHIP 2 LINES OF TCXT 


44114 00*F ID 44 




• *• 




FALL 




00113 0041 ID 7111 




BM 




KM 


BLANK LINEB 


00114 00*4 ID 71 l{ 




J5» 
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KTMEN LAKLB 


00117 0047 10 BC 
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NA1L2 
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4* ir-i 


. 
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HA 


1 
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3 LINES ID BE PRINTED 
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1 
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00147 
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••OOP 
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1 


43 


3 LINES TO BE PRINTED 


0014* 00B7 07 04 




BT4 


1 


CO NT 
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OO130 

OOISI 

oois; 

00133 
00134 
00133 
00134 
00137 
001)0 

oom 

001*0 
001*1 
001*2 
001*1 
001*4 
<WI*S 
001** 
001*7 

ooi4a 

001 *t 
00170 
00171 
00173 
00174 
OOI73 
00174 
00177 
00! H 
00174 
00180 
101 
001*2 

ooiai 

001*4 

*o mi 

00114 
00197 
001*1 
001 H 
QOl'O 
00141 

oo it: 

0014 3 
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OOltS 
00174 
001*7 
OOttB 
OCHt 
00100 
00301 
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00201 

0020* 

00103 

ooiot 

00107 
0410* 

00 JOT 
00110 
00111 
00111 
00213 
00114 
00211 
O01I4 
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lit; II. 

O0214 
00130 
00311 

no;;; 

00273 
00224 

TOTai 
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► Uf 01 
IRKOH! 

1 IHD 
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1. INCH I 
MAIL? 
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I'HOHr 



00*4 

00 *• 
OOBD 
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oocj 

C3 
00C7 
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OOCD 
OCCF 

00*1 
00» 
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0007 
00 Dt 
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ooo* 

ooco 
O0C1 
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00C7 



C4 00 

• It 

NO 7111 
7* 0001 
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M 
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07 «9 

• • IE 
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*D Ot 

• 14 
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7* 0004 
17 CI 
20 C* 



LD« • 
•M 

JM 
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• MI 
LO* • 
HA OIM JM 
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•»[ 

• IIF44 lilt 
■ I* • 
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ITI 

► St 
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IK 
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I4LL 
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«io 

LIMCBT 
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mis 
mm 
rw.LS 
■►:-- 
iMi 
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COUNT 
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PRINT! 



00(4 C4 03 

ooi • ap i* 

OOCO 3* 
OOEI 3t It 

0070 34 



• FaLL THROUOM TEXT 

t 

iiir tl/a a »'■ 
fan M* Fikocs 

>tc a 

►he Fan. 

»n 
* 
l print paailal un 



001 1 

00F3 
Oof 4 
OOFS 
OOF 7 
OOFt 
oori 

OOFB 

oofr 

0102 
0103 

0107 
010V 
OIOI 
0101 
01 OF 
0110 
0111 
0114 



<:• ia 

oa 

s*. 

17 IF 

*1 00 

• I 31 
24 01 

14 07 
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• 1 01 

17 04 
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2* hi 
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ot 

01 

•a 7ii3 
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MM 
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exit in* a 
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• HI 
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• 44 
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• 7 

auiCHa 

•MIL 

■ ■ 

outsfc 
MOD 
IISPC 
4420 



puiciia 
aaiMra 



lull 13 LIMES OF TEXT 
SHIP LIKE 

not Mac roa itaaeiN 
* Haaam nm 
output c.r.-l.f. 



PaiMI 10 OEEP 
IM7. LINt COUNT 
POINT PARTIAL LINE 

SMP NEXT 3 LIMES OF TEXT 
aftlfft lllllll lit* 
SKIP NEXT 3 LIMES Of TEXT 
f IN ISM MINT] MO LINE 
[HO OF LINE 



•HIP 3 LINES OF TEXT 

SL4KCH Foa c.a, 



3* characters rear. hex 171 
SEaacN roa c.a. 

LOOR FDR END 
• ELL 
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0117 •* OS 
out OS 
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ONE FINS 
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'NO SUCH FILE' 
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■■in i 
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P-UTCHK 
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0103 
OOFO 
0114 
00(13 
OOat 

OOCF 
0011 
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7111 
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ClOBE 0033 
mi 001 N 

I Ihl'l l 0117 
1NE 0034 

LIBTIT 0144 
HEHEHD dm 

nulla 0011 
prihii oom 

BE II XT 7130 
UN 0003 



COUNI 

F ftl , '■■ 

i it; 

1NEEE 
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NtXTCH 

OUISPC 

I UNI* 

Si ii ao 
VARUS 



000* 
OOtt 
7 BO* 

Eiac 

OOSB 
0047 
OIOD 
OOI 4 
OOCO 
7101 



IRROR 

FCB1 

FHSCLS 
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MAIL1 

NLIME 

PCHLF 

t f : ■--■ i 

SKEFX 
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oo;o 
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MODEMS 

Rtprint fron '6800 BITS" 

Chicago Arta 6800 Niyflctter 

Phil Schumn, Editor 

Stvtnl questions havi com up sinct yt ran 
thi story about thi 'Kansas City Phont Patch'. 
Piopli vanttd to knov, uhy thty could not 
acctss tht CBBS? To answer this, and probably 
sivtral othir quistions about nodtm, lit's 
start at thi beginning. 

Uhat is a noden? This is a contraction for 
thi nam 'nodulator/denodulator'. Uhat art 
thm animls? Thin aninals were criatid to 
transput data ovtr comon carritr circuits 



such as phom linis and nicrouavi. It is tasy 
to transput data over wins, but uhat do you 
do if it is to bi sint ovir radio, such as 
microwave? Thi answer is to convirt thi 
voltage pulsis into pulsis of tones, this is 
uhat thi noden dots. 

A sit of standard torn frequenciis and 
protocol havi bun istablished by thi Bill 
Systin and iviryoni ilsi (for thi nost part) 
nmins conpatible. In addition to thtsi 
tonis, thi connections to thi noden an 
standard also; RS-232. Noy thi question is 
how to hook up thi terninal you have to thi 
conputer at thi othir ind of the yorld. A 
Moderi is placid at iach points a flood start. 
Between tht Nodirts wi placi a nicrouavi link. 
Nov thi quistion, how do wt connect to the 
Modem at each end? Uell that depends, yho is 
railing yho. For the nost part, the terminal 
<and you) will be placing the 'call' to the 
conputer. And thus are referred to as the 
'originator'. The conputer at the other end 
will therefore be called the 'ansyer'. 

Next question. Hoy nany yires connect to 
your terninal using the RS-232 protocol? 
Uell, there is; transput data and it's ground, 
receive data and it's ground. In this case 
the grounds are really only one, but logically 
both are needed. Ue therefore logically need 
4 yires; hence ye will need 4 tones. Logical 
high and logical low for both directions; to 
and frort the terninal. This is called 
'full-duplex' because data can travel in both 
directions at the sane tine. 

As far as tht tones are concerned, for the 
'originate node' they arei 
Receivei 

1270 nark/logic high 

1070 space/logic low 
Transniti 

222S nark/logic high 

2023 space/logic low 

For the noden at the other end operating in 
'answer' node, the tone frequencies are nirror 
inages of the ones above. 



In addition, for 
the answer noden wi 
tone to signal th 
established. This to 
also disable the 
phone circuit. The 
voices one way at a 
know that, and the 
feature. O.K. what 
is the Bell Systt* 



those using a phone line, 
11 send an 'ansyerback' 
at the connection has been 
ne is 2029 hz, and will 

echo suppressors on the 

phone lines only send 

tine. ..in case you did not 

tone will disable that 
is this aninal called? It 
103 noden configuration. 
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This can only transmit data up to about 600 
baud, before the bandwidth is not capable of 
switching at the proper baud rate. 

Uhat can be done now, is to drop one set of 
tones, and use the phone line one-way at a 
tine; half-duplex. This form of transmission 
can handle up to 1200 baud, but more 
intelligence is needed to control the modems. 
The tone frequencies for the Bell System 202 
nodcn configuration arcs 
1200 and 2200 with 2025 for answerback. 

The KCPP uses the SUTPC AC-30 for it's tone 
generation, and the tones for the AC-30 are: 

1200 and 2400 
They are only half-duplex and do not fit in 
with any of the data transmissions standards. 

I hope that this has proven informative to 
those that were wondering about modems and how 
they work or are used. Host of the system 
that 'talk', use the Bell 103 standard at 300 
baud or 30 cps. 

RS-232 Connectors 

For those who would like to change over to. 
the nore common RS-232 connectors, here is the 
pin configuration and their uses. Logic 
levels (high/low) are represented by either 
+ 1 2v or -12v. Actually the voltages nay be in 
the range of 3 to 25v. Host signals are 
represented by being ON with a positive (O 
voltage and OFF with a minus (-) voltage. 

Each pin has a two character EIA code, 
along with a common mnemonic. Host of the 
pins will be listed first, and then a 
condensed version of those that ar« actually 
needed. Please keep in mind, that this 
interface was designed to connect a terminal 
to a modem. 

1 . AA FG Chassis Ground 

2. BA TD Trans Data from Terminal 

3. BB RD Rec Data fron Computer 
A. CA RTS Request to send 

5. CB CTS Clear to Send 

6. CC DSR Data Set Ready 

7. AB SG Signal Ground 

8. CF DCD Data Carrier Detect 

Modem tones receive 

9. +12v for testing 

10. -12v for testing 

15. DB TC Transmit Clock 
17. DD RC Receive Clock 
20. CD DTR Data Terminal Ready 
Terminal is 'on-line' 
22. CE Rl Ring Indicate 



Phone is ringing 
24. 5A ETC External Trans Clock 
25 CN Busy 

Phone is dialing out 

Here arc the pins that are needed for most 
terminal configurations. 

2. Trans data to Nodem/CPU 

3. Receive date from CPU 
7. Ground 

In addition the following pins may have to be 
jumpered, to force the terminal j n to a 
'Ready'; 5, 6, 6, 20. Clocking may be tied to 
the following: 

17. Clock from CPU into Urminal 
24. Clock from terminal into CPU 



NEW PRODUCTS 



TSC HASIC for the 6BW 

Technical System Consultants, Inc. is pleased to announce- the 
aveilaellKy of the TSC MSIC for the (1800. The t-rogrin resides In 9.SK 
Of nenoiy end 1$ currently the fastest floating point BASIC interpreter 
a**1l«ol« for try B bit mere. Typical speed Increases, of ? to 10 tints 
have been observed In comparison to other popular BASIC'S, with »or*e 
cases up to 7S U"*!, 1 All of the standard BASIC ttatenents am) 
functions arc supported as well as fw>ny extended capibil II les. Both 
floating point and tiring variables an provided with ilripqi being 
ful 1> dynaMc and unrestricted 1n »*». Variable n«ne« nej be etther 
the standard types or double letter conblnatlons allowing liaiUed 
variable nana cncnonici. 

Other features Include single ami diuble dlrenslooed arrays. Array 
references luWOrt subscripts of D unltte several other 6600 BASIC'S 
available. Array size, loop nesting, subroutine nestlne and Urine 
length Art only limited by the anount of user nenory avallabli In I he 
■achlne. A tremendous enhancement IS provided by the 'IF. ,THt>. .CISC' 
construct. The 'ELSE' clause pronotei a rare structured type programing 
style, thus improving readability and conciseness or trie program* The 
InPut buffer allows lines as long as 1?? characters to be entered to 
take advantage of the eonplex statetnant structures pemtued with this 
statement. Other featurei include the Ht* function wn ich al lows 
hexadecimal ciuneer representation white PI provides en easy reference to 
this often used constant. The Hoaltng potnl irUhnetle done hy BASIC 
la performed lo Sevan digits accuracy internally, with *TT answers 
printed to six. Tne dynantc range of the nurtteM is m the range of in 
ralattf to the plus or minus 3?tn power, 

Overall, TSC BASIC Is a «ery fait and powerful MSEC. It is easily 
adapted to run In any 66D0 systen hiving at least 1 ?* of user BW 
available fron Ixatlon 0000. A jjfsten with IfiK «r more of wwry It 
recant nded for serlows ipjil ications. The BASIC is available on Kansas 
City Standard cassette along with a complete user's rwnual Tor 139.95. 
No source Hating is available. A full disk file version of TSC BASIC 
which will run under the rilX* dish operating system will be available 
shortly. The product ** available fron stock and ray be ordered fr«n 
Technical System Consultants, Inc., Itoi ?5?«, welt Lafayette, Indiana, 
479G*. or call (317) -JO-2S02. 

I. Ceneral 

Kerwry required; 9.SX, If/ reconnandeo 

Arithmetic precision: 6 digits, 7 Internally 

Dynamic range: aoprox. 1 0C *37 to llU-JB 

String storage; Fully dynamic, na 1t«1t to site 

Array storage: I and ? diwnslonal . no Size limit 

kestino: No Unit te MSUB ' FOfl nests 

Multiple sUt events per line: Ulth ':' or "V 

Input line buffer: 1?) characters 

Variable types: floating point and String 

IfaHafile nants: Single letter, 1 letters, or )etter*numt>er 



[]. Cowwndi 












CLEM IONT 

LOW WK 


fill 

mix 




LIST 

SArt 






111, SNtnnti 












oat* rjtr 
corn if. .[kin 

LET WIT 
REAP REMARK 


DIM 

1r.. 00 TO 

OH..COSUB 
RESTORE 


If ..ELSE 
OK.. 00 TO 
RfTVRK 


FOR 

IHPIir LIKE 

POM 

STEP 


CO SUB 
IWUT 
MINT 
STOP 


IV. Artlhmttlr Functl 


sot 










ABS ATH 
LOO «E« 
SRC SW 


C05 
POS 

TAB 




E«P 

R«0 
TAB 


FBC 
SCN 
USR 


IDT 
Silt 
PI 


V, String Functions 












ASC CURS 
RIGHT] SIRS 


Xtl 
VAL 




LEFTS 


LEU 


MIPS 
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SEMICONDUCTOR 



PART II - SERIES FINAL 

5^ 5W; KS.M 1! ■ ~ £ 2 KVWI ■ ■ ■ W K ~ M U Z 5-2 1 

3885 NW Columbia Avs. 

Memory Primer p*&8S m 



As one might guess from the preceeding paragraph PC board layout 

1s extremely critical. Indeed, a wirewrap prototype is almost 

useless because of transients. Another critical area is power supply 
bypassing. The dynamic RAMS draw almost no quiescent (DC) 

current. Power 1s consumed at and shortly after the transistlons 

of the three clocks RAS, CAS, and WRITE. The transient currents 

on the 3 power supply lines and ground may exceed 100 mA on 

each chip for 50 to 100 ns duration. These current demands 

must be met by the local bypassing capacitors in order to reduce 

L-rr voltage drop (noise) on the relatively long supply traces 

and their associated parasitic inductance.. 



The 4116 memory requires that each of the 128 internal rows 
(represented by the seven address bits at RAS) be refreshed at 
least every 2 ms. However, since the chips consume power only 
when cycling it is desirable to keep refreshes to a minimum to 
conserve power. 

Since the 6800 does not access memory during % it is very natural 
to perform refreshes at that time. Using this technique the 
refresh is said to be transparent as it does not affect processor 
speed by delaying accesses. The refresh is also synchronous 
because it 1s synchronized to the processor. 

Referring again to the schematic of Figure 8, the oscillator 
composed of R, , R 2> R_, Q, , C, , and U7E clocks the counter U10 at 
about 1 MHz. This causes the carry out to go high after 15 
cycles (assuming initially) or about 15 microseconds. 128 
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refresh cycles will occur in just under 2 ms worst case, meeting 
the refresh requirements while keeping the refreshes to a minimum. 

Refresh pending is sampled on every 0~ (0,) by U6A in order to 
guarantee set up and hold times on the REFRESH flip flop U6B 
(thereby avoiding glitches) which is clocked by 0, (0~). As 
soon as REFRESH goes true the refresh time counter is cleared 
to begin timing the next 15 microsecond cycle. Concurrently, 
a pulse is started down the delay line by U6B via U8B and U9A.B. 
Also, the REF ENABLE line is asserted on the 3242 (U3) causing the 
current contents of the refresh address register (7 bits) to be 
multiplexed onto it's A g _ outputs which are applied directly to 
the RAMs. 

When the pulse gets to the 40 ns tap of the delay line U8C will 
cause RAS to be asserted on every RAM chip. In this manner every 
chip is refreshed simultaneously at a given row address. 



As the pulse reaches the 200 ns tap the REFRESH flip flop is reset 
V 5 U7G. This action de-asserts RAS and also incrementc the 
refresh a-Jrss initrnal to the 3242 '-a the COUNT line. 
Simultaneously, a rising edge is inj cted into the delay line to 
to return it to its idle state which completes the refresh cycle. 



There are many seemingly minor details that if heeded will produce 
a good, reliable dynamic memory system. Ignoring the details will 
generate more headaches than the designer bargained for. 

The first, and perhaps most important, consideration is power 
distribution which was briefly touched upon earlier. The V DD 
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(+12) supply sources most of the current required by the 4116. 
Recalling the need for distributed low inductance capacitance, 
the most logical procedure is to opt for a multi-layer circuit 
board. The center two layers would be V DD and V ss (ground). 
This provides both a good ground plane and a good low resistance 
path for the V™ supply. The two parallel layers also provide 
a surprising amount of distributed capacitance. Every 4116 
should also have its own high quality low ESR, low inductance 
capacitor (such as ceramic) in the .01 uF to .1 uF range. These 
should be located as close as physically possible to the RAH 
chip to reduce the parasitic inductance. 

The other two supplies V-- (+5) and V BB (-5) should be run in a 
matrix fashion on the outer board layers using the widest possible 
runs. Each chip should have its own bypass capacitor on each of 
these supplies also, again as close as possible to the chip. 
Additionally, all of the supplies should have several bulk bypass 
capacitors of 5 to 10 »j F distributed about the board. Again the 
order of importance of the supplies is V™ > V R „>V CC and the 
bulk capacitance should vary accordingly. 

The next area of concern is the logic inputs to each memory chip 

(RAS, CAS, WRITE, A, „, D. ). These signals must be kept from 
o-u i n 

ringing as much as possible. Overshoot can cause all kinds of 
problems ranging from data loss to chip destruction. The way 
to keep ringing to a minimum is to keep parasitic inductance low 
by keeping runs as short and direct as possible. Furthermore, 
adding series damping resistors close to the drivers in the 10 
ohm to 60 ohm range will help. The best value is determined 
by experimentation. 
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The clock signals (RAS, CAS, and WRITE) must be generated glitch- 
free and the asynchronous inputs (A, rt , D. ) rnst not be allowed 

O'V in 

to change within the set up and hold times specified. To minimize 
cross talk between RAS and CAS they should be run at right angles 
to one another, i.e. one on the front layer, one on the back. 

An error which is commonly found in memory systems is that the 
designer used the system reset signal from the bus to reset the 
synchronous elements (flip flops, counters, etc.) in the controller 

circuit. While this appears to be the logical thing to do it 
allows a front panel reset, which is asynchronous with respect 
to the controller, to abort an access or refresh cycle which 
will almost always cause data loss. Once a cycle is begun it 
must be taken to completion. 

This requirement constrains the designer to either use an on- 
board power-on-reset or to design the sequential logic so that 
it is self starting from power up. Furthermore, the bus signals 
which initiate a cycle must be latched so that their premature 
removal will not abnormally terminate the cycle. 

The bias supply V™ is used to bias the substrate of the RAM 
chips. This voltage increases the breakdown potential of the 
MOS transistors and has other benefits as well. Since at power 
up the V DD and V__ supplies may overshoot steps must be taken 
to limit overshoot (i.e. clamping) and the supplies should be 
sequenced on and off such that V BB is applied first and removed 
last with respect to V-.-. and V__. 

Many memory systems include circuitry for data error detection 
using parity. To implement this an extra RAM chip is added to 
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each row to retain the parity bits. As each word is written 

to, the parity of the data is generated and the result written 

to a corresponding address in the parity RAM. On a read the 
parity of the read data is again generated and compared to the 

contents of the parity RAM at that location. If they don't 

match an interrupt is generated to the CPU. It is also possible 

to implement error correction in a memory system such that errors 

of a certain type are automatically corrected on the fly. 

In summary, we have seen that there are several features which 
characterize any type of storage medium. Furthermore, we have 
through a typical design example seen how to implement a memory 
system using the most misunderstood and most feared memory 
element, the dynamic RAM. 
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THE TERmmflL- 




Until recently all terminal functions were designed with hard- 
ware logic. A relatively simple terminal with limited functions 
could easily require as many as sixty or more integrated cir- 
cuits. More sophisticated terminals with a moderate amount of 
intelligence could easily have over a hundred IC's. All this has 
now changed. With the introduction of MOS video controller 
circuits it has become possible to design a terminal using a con- 
troller and a microprocessor that will perform almost any 
imaginable function with software. The CT-82 has one hun- 
dred twentyeight separate functions-all of which are software 
driven. It containsfewer parts than most "dumb" terminals. 

The normal screen format is 16 lines (20 lines selectable) with 
82 characters per line. This is an upper-lower case display with 
a 7 x 12 dot matrix. The high resolution characters are dis- 
played on a Motorola Data Products M-2000 series monitor 
with a green P-31 phosphor. This monitor has a 12 MHz video 
bandwidth and dynamic focus circuits to insure a crisp well 
focused display over the entire face of the tube. An alternate 
all capital letter format is available (optional) with 16. 20 or 
22 lines and 92 characters per line. The lower case portion of 
this character set has graphic symbols. In this mode the lines 
may be moved together to give a solid figure or line. Direct 
cursor addressing combined with the plotting capability makes 
it possible to indicate the end points of a line and then to 
automatically draw a line between them. 

Both the monitor and the character generator have sockets 
provided for alternate material in the form of an EPROM. This 



makes it possible to have special terminal functions, or charac- 
ter sets that can be switched in under computer control. 

The CT 82 has its own internal editing. functions. This allows 
inserting and deleting lines and characters, erasing quadrants, 
or lines; doing rolls, scrolls, slides and other similar functions. 
The CT-82 can block transmit completed material to the 
computer, or output material to its own remote printer 
through the built-in parallel printer I/O port. The terminal 
can be programmed to operate at any system baud rate that 
is normally used from 50 to 38.400. The baud rate may be 
changed at any time within this range with a software com- 
mand. 

The cursor position, type of cursor, cursor ONOFF and blink- 
ing are all provided. A command is provided to print control 
characters and also to turn on and off a tape punch, or tape 
reader. Protected fields, shift inversion, dual intensity and 
many other miscellaneous features make the CT-82 one of the 
most flexible terminals available. 

A fifty-six key alphanumeric keyboard plus a twelve key cur- 
sor pad is standard. A numeric pad may be substituted for the 
cursor pad (optional). Connection to the terminal is through 
a standard DB-25 connector and RS-232 signal levels. The 
CT-82 operates from 100. 1 15. 220, or 240 VAC at 50 to 60 
Hz. It weighs 20 lbs. and is a compact 18" wide, 10" high and 
18" deep. 
CT-82 Intelligent Terminal 

assembled and tested . . . $795.00 F.O.8. San Antonio 




SOUTHWEST TECHNICAL 

219 W. Rhapsody 

San Antonio, Texas 78216 



PRODUCTS CORPORATION 



(512)344-0241 
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THE EDITOR- 



The only microprocessor editor with all the features and ease of 
use normally found only on large machines. "THE EDITOR" lets 
you fully use the CT-82's capabilities. 



LINE POINTER -Now you understand why the CT-82 has 82 columns. The left two columns 
are used for a line pointer, which indicates the line of text being edited. 

FILE WRAPAROUND-'THE EDITOR" may make multiple passes over the file being edited 
without restarting the editor. 

AUTOMATIC CARRIAGE RETURN-The last word in a line will automatically be started on the 
next line if it will not fit in the space remaining on the line. 

SIMPLE COMMANDS— Commands consists of a single letter, or a key press on the cursor pad. No 
complicated format to be learned and remembered. 

MULTIPLE COMMANDS and REPEATS— Command line may have more than one command. 
"THE EDITOR" will execute command strings sequentially. Repeat func- 
tion allows changes in a string through the text file. 

SOURCE TEXT TABS— Tab stops appropriate for source text input may be set to operate from 
the space bar, or any other key. 

SHIFT INVERSION— The keyboard may be set to produce either capital, or lower case letters 
when shift is used. 



SCREEN POSITIONING— Scroll up, scroll down, line pointer up, line pointer down, home file, 
top of memory, bottom of memory, move relative to pointed line and form 
feed are provided. 



"THE EDITOR" is available only for Southwest Technical Products com- 
puter systems using the CT-82 and running under FLEX-5®, or FLEX-8* 
operating systems. It may be used to edit any files, or programs compat- 
ible with the DOS, except binary files. Edited files are compatible with 
the TSC Text Processing program. The combination makes a powerful 
and inexpensive word processing system. 

Editor FLEXS'or FLEX-8' 8 '. $25.00 ppd. in Continental USA 

QfLEX if a reentered trademark of TSC Inc. 





SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. Rhapsody 

San Antonio, Texas 78216 (51 2) 344-0241 
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LOCATE 

Robert L. Plgtofd A U,lll,y Command PrOflram lor FLEX™ 

300 Wilson Rd. 
Newark. Del. 19711 

Users of the SWTFC 6800 diBk operating system, "Flex", written 
by Technical Systems Consultants (TSC) of W. Iafayette, Ind . , axe 
accustomed to the versatility and convenience of this fine software . It 
makes the use of the computer much more satisfying than operation with 
tape. The Flex system incorporates on its master disk a large number of 
"utility command" routines for management of the diBk files which the 
user may have stored on his disks. Among these subroutines is the disk 
command, SAVE, which permits the user to transfer to disk from memory 
any binary program which he may have developed in RAM. Such a program 
is readily and quickly moved from disk back into RAM by entering its 
file name on the user's terminal. However, the Flex system provides 
no way to fine either the locations in RAM at which the previously stored 
program begins and ends or its starting address for execution. After 
recording many programs the user has very likely forgotten what memory 
locations he used. An ability to find this information from the disk 
file itself is often very convenient. 

LOCATE is such a program. Stored on the master disk with other 
command routines, it can be called at any time to display on the terminal 
the address in RAM at which the first and the last bytes of a program 
will be located and the address at which execution will begin. For 
example, if one wants to know the RAM addresses associated with a binary 
file named "Test" located somewhere on diBk number one he simply types 
"IOCATE.l.TEST" and obtains the following output on his terminal j 

LOCATE,!.. TEST 

PGM. $TORfiGEi;BEGINS AT 0100 
PGM. STORAGE ENDS AT 12?4 
STARTING ADDRESS = 0200 

The default file: extension assumed in LOCATE is .BIN. Other types of 
binary files, such as command and system files, can be located by 
adding the appropriate extension after the file name in the call for the 
LOCATE program. BASIC and ASCII text files can not be located because 
they do not include memory address data. 

Table 1 is a listing of the program, as obtained from the TSC 
assembler. Extensive use is made of the "Get" and the binary "File 
Loader" routines already contained in ths Flex file management system, 
each having been modified to count successive bytes in the stored program 
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rather than to transfer bytes to RAM. The "Locate .Cad" program operates 
from a block of memory beginning at $?600 within the Flex master program, 
where most of the already supplied command routines also operate when they 
are called. 

To understand the program Itself one needs to know the format of 
binary files on disk. This is explained in the "Advanced Programmer's 
Guide", written by TSC and available from SWTPG . A binary record begins 
with a first byte containing a start-of -record indicator, 02. This is 
followed by the most and the least significant bytes of the load address 
in RAN at which the program will start. The next byte gives the number 
of data bytes which will follow in the record, after which the program 
data byte 8 themselves occur. On the last record occupied by the program 
the first byte is $16, Indicating that what follows is the transfer address 
at which program execution will begin. The ending address to be used 
in RAM is not recorded in the disk file but is computed by I/OCATE as it 
reads through the file, incrementally adding the total number of bytes in 
the program to the initial memory address. 

Bytes are read from the disk by the file -management subroutine 
here called "FMS1". It returns in the A -register one byte of the file 
and an error signal, if one occurs. One such signal is an end-of-file 
marker byte, 08, which signals the subroutine that all information recorded 
in the file has been read. When this occurs, FNS1 returns control to the 
main program which begins at START, not to the LOADER subroutine. This 
is done by using two PUL A instructions simply to change the stack 
pointer so that a RTS instruction will return control to the previous 
program's subroutine Jump, not to the subroutine which Just previously 
caused entry into FWS1. This accounts for the absence of a RTS instruction 
at the end of LOADER. 

The reader can easily assemble the "locate" program using the 
listing given in the table. If he asks for a binary object file to be 
put on disk drive number one, for example, he may next use Flex to change 
the name of the new "locate" binary object file to 1. I/OCATE .CMD . Then 
he can copy this file from drive number one to number zero if drive zero 
contains hie collection of Flex user command programs. Now he should 
find it easy to obtain memory location information directly from the 
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SYMBOL TABLE 




ERROR 71BD 


FLAG 7603 


FMSl 


7525 


IN IT 


7609 


INIT1 


7606 


JUMP 761F 


LDR1 7625 


LDR2 


765» 


LDR3 


7689 


LDRl* 


76?E 


LDR5 7672 


LOADER 7622 


MSG1 


7698 


MSG2 


76AF 


MSC3 


76C6 


OIEN 758A 


OUTUHS EOCB 


PCRLF 


711E 


PSTRIN 


7118 


RETURN 


7617 


9CRATC 70B3 


START 7600 


TADDR 


709F 


VN 


7602 


WARMS 


7103 


XSAVE 7604 
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************************************* 

2 * 

* * 

* LOCATE, a utility command program * 

* for FIEX to find the Beginning * 

* and ending addresses in memory, * 

* plus the progiam starting addr.,* 

* of a binary file on disk. * 
J The program is based on "GET" * 

* and "FILE LOADER" routines in * 

* FIEX, modified. * 

* Dec. 8, 1978, by R.L.Pigford * 
************************************* 



NAM LOCATE 









* Systen 
* 


i equates 


i 






7118 






PSTRING 


EQU 


$7118 


cr/lf + print string 




711E 






PCRLF 


RQU 


$71 IE 






E0C8 






OUT^HS 


EQU 


$E0C8 






758A 






OPEN 


EQU 


$758A 






70B3 






SCRATCH 


EQU 


$70B3 






7103 






WARMS 


EQU 


$7103 


return to FIEX 




7525 






FMS1 


EQU 


$7525 






70 9F 






TADDR 


EQU 


$70 9F 


transfer address in FIEX 




71BD 






ERROR 
* 


EQU 


$71BD 






7600 






* 


ORG 


$7600 






7600 


20 


0k 


START 


BRA 


INIT1 






7602 


01 




VN 


FCB 


1 


version 1 of program 




7603 






(FLAG 


RMB 


1 






760*+ 






XSAVE 


RMB 


2 






7606 


BD 


711E 


INIT1 


JSR 


PCRLF 


start with cr/lf 




7609 


86 


00 


INIT 


LDA A 


#0 






760B 


BD 


758A 




JSR 


OPEN 


get file spec.i open for read 




760E 


25 


07 




BCS 


RETURN 


return to FIEX if through 




7610 


&c 


70B3 




INC 


SCRATCH 






7613 


8D 


0D 




BSR 


LOADER 


go to subroutine to read data 




7615 


20 


F2 




BRA 


INIT 






7617 


F6 


70B3 


RETURN 


LDA B 


SCRATCH 


• 




76 1A 


27 


03 




BEQ 


JUMP 






76 1C 


7E 


7103 




JMP 


WARMS 


return to FIEX 




761F 


7E 


71BD 


JUMP 

* 


JHP 


ERROR 












* Abbreviated binary loader routine to count memory 

* 




7622 


7F 


7603 


LOADER 


CLR 


FLAG 


set flag to permit output of 




7625 


BD 


7525 


LDR1 


JSR 


FMS1 


start addr. 1 get first byte 




7628 


81 


02 




CMP A 


#2 


is it start-of-record indicator? 




7629 


27 


31 




BEQ 


LDR2 


branch if yes 




762C 


81 


16 




CMP A 


#$16 


is it tran8fer-addr. indicator? 




762E 


26 


F5 




BNE 


LDR1 


if no, return for another byte 




7630 


GE 


76AF 




LDX 


#MSG2 


point to end-mem. message 




7633 


2D 


7118 




JSR 


PSTRING 


print end addr. message 




7636 


FE 


76C+ 




LDX 


XSAVE 


get end mem. addr.+l 




7639 


09 






DEX 




correct it 




763A 


FF 


760*+ 




STX 


XSAVE 


sa ve it 




763D 


CE 


760*+ 




IDX 


#XSAVE 


point to end mem. addr. 




76UO 


BD 


E0C8 




JSR 


OUT^HS 


print it 
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76 43 


BD 


7525 




JSR 


FHS1 


get transfer addr., msb 


7646 


B7 


70 9F 




STA A 


TADDR 




7649 


BD 


7525 




JSFT' 


FWS1 


get transfer addr. , lsb 


764C 


B7 


70A0 




STA A 


TADDR*1 




764F 


CE 


76C6 




IDX 


#MSG3 


point to starting addr. rosg. 


7652 


BD 


7118 




JSR 


PSTRING 


print It 


7655 


CE 


70 9F 




LDX 


#TADDR 




7658 


£D 


E0C8 




JSR 


0UT4HS 


print starting address 


765B 


20 


C8 




BRA 


LDR1 




765D 


BD 


7525 


LDR2 


JSR 


FMS1 


get begin addr., nsb 


7660 


36 






PSH A 






7661 


BD 


7525 




JSR 


FHS1 


get begin addr. , lsb 


7664 


33 






RJL B 






7665 


B7 


7605 




STA A 


XSAVE M 


store lsb 


7668 


F7 


7604 




STA B 


XSAVE 


store msb 


766B 


7D 


7603 




TST 


FLAG 


test for first time through 


766E 


27 


02 




BEQ 


LDR5 


branch If yes for print 


7670 


20 


0C 




BRA 


1DR4 


skip print 


7672 


CE 


7698 


LDR5 


LDX 


#MSG1 


point to begin addr. msg. 


7675 


BD 


7118 




JSR 


PSTRING 




7678 


CE 


7604 




IDX 


#XSAVE 


point to begin addr, 


?6?B 


BD 


E0C8 




JSR 


0UT4HS 


print addr. 


767E 


86 


01 


LDR4 


IDA A 


#1 


set flag to suppress begin - 


7660 


B7 


7603 




STA A 


FLAG 


addr. print 


7683 


BD 


7525 




JSR 


FWS1 


get no, data bytes in sector 


7686 


16 






TAB 




store it in B-reg. 


7687 


27 


9C 




BEQ 


IHR1 




7689 


BD 


7525 


LDR3 


JSR 


FMS1 


get a data byte 


768C 


FE 


7604 




LDX 


XSAVE 


get byte counter 


768F 


08 






INX 




increment it 


7690 


FF 


7604 




STX 


XSAVE 


save new value 


7693 


5A 






DEC B 




reduce word count 


7694 


26 


F3 




BNE 


LDR3 


return for next word 


7696 


20 


8D 


* 

* output 


BRA 
strings 


LDRl 


return for next sector 


7698 


50 




MSG1 


FCC 


/PGM. STORAGE BEGINS AT / 


76AI 


04 






FCB 


4 




?6af 


50 




MSG2 


FCC 


/PGM. STORAGE ENDS AT / 


76C5 


04 






FCB 


4 




76C6 


53 




MSG3 


FCC 


/STARTING ADDRESS « / 


?6DC 


04 




* 


FCB 

END 


4 
START 





NO ERROR(S) DETECTED 

A 20 MA PRINTER WfTH SWTPC 

Tarry Perdue 

1470 WIIMn Ad 

St JOMpti, MO 49085 

Here it a convenient way to interface a 20 «A. printer, such as the 
Hodel 33, to a SUTPC computer. It is assuned that the systen uses the NP-C 
control board to interface an RS-232 video terminal. 

The junper installed between holes TI and TC on the MP-C bojird is 
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removed, and the printer is connected to holes TI (keyboard), TO (print 
nechanisn), and TC (cannon). (If the printer has no keyboard, leave the 
junper installed.) The printer nay be used sinultaneously with the video 
terminal, and placed in local node when hard copy is not desired. 

It is often useful to be able to disable output to the printer during 
the course of a progran, for instance uhen pronpts are needed. The 
accompanying progran NOPRNT allows two ways of acconplishing this. Three 
subroutines are provided that are identical to INEEE, OUTEEE and PDATA1, 
except that characters Mill appear only on the CRT. 

Alternatively, the PTRON and PTROFF subroutines nay be used alone to 
enable and disable the printer, respectively. Note that the printer's 
keyboard is not disabled by PTROFF, and will be operative whenever the 
printer is on-line. 

For these routines to operate, a sinple hardware Modification Is 
required to the NP-C board. This Modification is detailed in the listing. 
It is sinple to nake, and in no way affects nornal systen operation. 

These routines nay be assenbled to reside anywhere desired, whether in 
ROM or as part of a user progran. 
00010 NAM NOPRNT 



00040 
00050 
00060 
00070 
00080 
00090 
00100 
00110 
00120 
00130 
00140 
00150 
00160 
00170 

00190 

00210 



* PRINTER IS CONNECTED TO 20 NA. SERIAL OUTPUT 

* OF NP-C CONTROL INTERFACE, (PINS TO AND TC). 

* NP-C BOARD MODIFIED AS FOLLOWS: 

* (1) LIFT PIN 1 OF IC-6, AND JUHPER TO PIN 

* 13 <PB3) OF THE PIA, IC-1. INSTALL 

* 1 0K PULLUP BETUEEN THIS POINT AND +5V. 

* (2) HOVE EN1 OF R4 FROM IC-S, PIN 11, TO 

* IC-6, PIN 2. 

* SINCE PB3 IS NORMALLY PROGRAMMED AS AN INPUT, 

* IT IS IN TRI-STATE, AND THE PULL-UP ON PIN 1 

* OF IC-6 ENABLES THAT GATE TO ALLOU NORMAL 

* PRINTER OPERATION. UHEN NINCH, NOUTCH OR 

* NOUTST IS CALLED, THE PTROFF ROUTINE TAKES 

* PB3 LOU, DISABLING PRINTER OUTPUT. 



OPT 



* EXTERNAL EQUATES 



00230 E1AC INEEE EQU «E1AC CHARACTER INPUT 
00240 E1D1 OUTEEE EQU IE1D1 CHARACTER OUTPUT 



30 



'68' Micro Journal 



00230 




E07E 


PDATA1 


EQU 


1E07E 


CHAR. STRING OUTPUT 


00260 




9006 


PIADB 


EQU 


«90O6 


HP-C PIA, SIDE B 


00270 




A04A 


XTEMP 


EQU 


$A04A 


TEHP. STORAGE FOR X 


00290 


0000 








ORG 







00310 








:*** 








00320 








* NON- 


PRINTING SUBSTITUTE FOR INEEE 


00330 








* JSR 


OR BSR 


HERE TO 


INPUT A CHAR. 


00340 








*** 








O03S0 


0000 


9D 


21 


NINCH 


BSR 


PTROFF 


DISABLE PRINTER 


00360 


0002 


BD 


E1AC 




JSR 


INEEE 


CHARACTER INPUT 


00370 


0005 


20 


OC 




BRA 


PTRON 


ENABLE PRINTER t RTN 


00390 








*»* 








00400 








* NON- 


PRINTING SUBSTITUTE FOR OUTEEE 


00410 








* JSR 


OR BSR 


HERE TO 


OUTPUT A CHAR. 


00420 








*** 








00430 


0007 


91 


1A 


NOUTCH 


BSR 


PTROFF 


DISABLE PRINTER 


00440 


0009 


BD 


E1D1 




JSR 


OUTEEE 


CHARACTER OUTPUT 


O04S0 


OOOC 


20 


05 




BRA 


PTRON 


ENABLE PRINTER & RETURN 


00460 








*** 








00470 








* NON- 


PRINTING SUBSTITUTE FOR PDATA1 


00490 








* JSR 


OR BSR 


HERE TO 


OUTPUT A STRING 


00490 








*** 








00500 


OOOE 


9D 


13 


NOUTST 


BSR 


PTROFF 


DISABLE PRINTER 


00510 


0010 


BD 


E07E 




JSR 


PDATA1 


OUTPUT STRING 


00520 








*** 








00530 








* JSR 


OR BSR 


HERE TO 


RE-ENABLE PRINTER 


00540 








*** 








00550 


0013 


FF 


A04A 


PTRON 


STX 


XTENP 


SAVE X 


00560 


0016 


7F 


9007 




CLR 


PIADB+1 


TO ADDRESS DDRB 


00570 


0019 


CE 


0734 




LDX 


«*734 




00590 


001C 


FF 


9006 




STX 


PIADB 


PB3 = INPUT <TRI-ST.) AGAIN 


00590 


001 F 


FE 


A04A 




LDX 


XTEHP 


RESTORE X 


00600 


0022 


39 






RTS 




RETURN TO CALLING PROGRAM 


00610 








**♦ 








00620 








* JSR 


OR BSR 


HERE TO 


DISABLE PRINTER 


00630 








*** 








00640 


0023 


FF 


A04A 


PTROFF 


STX 


XTEHP 


SAVE X 


00650 


0026 


36 






PSH A 




SAVE CHAR. TO BE OUTPUT 


00660 


0027 


7F 


9007 




CLR 


PIADB+1 


TO ADDRESS DDRB 


00670 


002A 


CE 


0F34 




LDX 


IUF34 




00690 


002D 


FF 


9006 




STX 


PIADB 


HAKE PB3 AN OUTPUT 


00690 


0030 


FE 


A04A 




LDX t 


XTEHP 


RESTORE X 


00700 


0033 


96 


F7 




LDA A 


»$F7 




00710 


0035 


B4 


9006 




AND A 


PIADB 




00720 


0039 


B7 


9006 




STA A 


PIADB 


FORCE PB3 LOU 


00730 


003B 


32 






PUL A 




RETRIEVE CHAR. 


00740 


003C 


39 






RTS 






00760 










END 






TOTAL 


ERRORS OOOOO 










ENTER 


PASS 


: 1 


P,2P 


P 2L,2T 
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A VIDEO BOARD & IMPROVED MONITOR 
for the S-50 BUS 



XL. Penlecosl 
3805 Ciubwood Tr 
Marietta. GA 30067 




Among the video boards for the S-50 buss, the Thomas 
Instrumentation unit* Figure 1, offers an economical terminal 
capability for the experimenter. This board can be implemented 
for less than $100 and has excellent capabilities. For those 
unfamiliar with this video board, it provides a switch selectable 
IK RAM memory which can be addressed by the CPU and is also used to 
refresh the video screen simultaneously. The screen format is 
16 lines of 64 characters. The IK RAM may be placed anywhere 
in memory with the on-board DIP switch. Interesting views of 
the memory contents during symbol table sorts and calculations 
can be obtained by using the IK video memory to overlay program 
RAM location where the action is occuring. 



While the Thomas Instrumentation video display is not 
'glitch-less" when the memory is addressed, the minor "noise" on 
the screen when the display is changed is not objectionable. The 
video display operates at an equivalent baud rate of about 17K 
baud while scrolling . Obviously, single page write times are 
much faster, since the entire page must be rewritten in memory 
for each added line while scrolling. Single page write rates are 
approximately 50,000 characters/sec or 20 MS per page, so updating 
the video display is rapid! 
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For monitor use, the Video RAM can be placed at any con- 
venient spot. C000-C3FF HEX was selected, though 9000-9000 HEX 
could have been used also, if complete addressing of the I/O were 
implemented. Suitable output routines are provided by Thomas 
Instrumentation, but for complete cursor control (cursor right 
and cursor up) minor additions to these routines are required. 
These output routines require only about 20 bytes of memory, so 
they can be easily placed in EPROM Memory on the SWTPC MPA2 board. 
It is also necessary to use 6 bytes of A000 RAM memory to 
store the video pointer, 2 flags and the blink time count for 
terminal - type operation of the video RAM board. For convenience, 
the OUTEEE routine at E1D1 should be modified to include these 
output routines, and a keyboard, to substitute for the terminal, 
should also be incorporated for the INEEE (ElAC) routine. Thus several 
revisions of the SWTBUG minitor listings are necessary. 

This article also concerns the development of a SWTBUG 
compatible monitor (with expanded functions) which also contains 
the routines to drive the Thomas Instrumentation Video RAM board. 
The entry points for all MIKBUG/SWTBUG subroutines have been 
maintained and many of the commands have the same letter, though 
the input of the address data is slightly modified. The features 
desired in this monitor were: 

a. compatibility with SWTBUG 

b. Improved input and output switching by software control 

c. Additional commands in the monitor for often-needed 
functions. 

d. Video routines and independent keyboard routines to 

use the system without an external terminal. 

e. Complete functioning of the monitor, without the 
video board or keyboard I/D card, if an external 
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monitor is used. 
f. Operation of the monitor, from the independent key- 
board, even though output or input was expected at 
a port where no card was present. 

All of these objectives have been met, and the monitor 
commands, with a brief functional description, are given in 
TABLE I. Flow charts for the input and output routines are given 
in Figures 2 and 3 . The character input routine was written 
with a separate BREAK subroutine which polls for input and 
returns with the carry set if any input is ready at the port 
or keyboard. This can be substituted for similar routines in 
various games and basic versions which often require modification 
when the 1/0 is changed. As can be seen, the I/O routines are 
rather complex because (a) there are added features; (b) they 
run two 1/0 "ports" simultaneously, independently; and (c) they 
automatically switch from AC1A to PlA as the port address is 
changed. Some of these added monitor functions are available with 
programs which operate through FLEX, but for other programs and 
tape systems, these added functions are invaluable. 

As an example, a printer can be put at any port and the 

output vectored to that port, in addition to appearing on the 
video board minitor. The printer can be turned on and off by 

the "Q" command. The output can also be temporarily interrupted by 

a control s command. This also allows printing of basic program 

output at a selected printer port, even though the basic program 

was not written to output through that port. 

The monitor operates both serial and parallel I/O, depend- 
ing on port selection. The 4 ports from $9000 through $S00C are 
assumed to be AC1A ports - no parallel card is allowed at part #1. 
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All ports above 800C are assumed to be PlA ports by the monitor. 
The B side of Port #7 was selected for the keyboard input since 
Part #7 is normally used for parallel output through the A side. 
Thus with this keyboard at port #7, and the video board, the 
entire 6800 system can be operated without an external terminal. 

Operation without a keyboard and without the video board, 
requires an external terminal at port #1. When operated in this 
configuration, the monitor supports all commands except the display 
of control characters. All video and keyboard functions are 
ignored. If both a terminal at Port #1 and the video board/ 
keyboard are used, the same display and control functions are 
maintained on both terminals independently. If the AC-30 is 
connected at Port #1, with or without a terminal, the operation 
is compatible with that of other monitors. The AC-30 can also be 
placed at any AC1A Port if that port is selected with the 
monitor "0" command. 

Complete HEX format and binary type routines have been included 
in the monitor. This allows loading and generation of both type tapes 
with a suitable tape interface. 

Other monitor routines are included in the monitor to ease soft- 
ware development and patching. Among these are the 2 byte address 
search, breakpoint insertion, and block memory move commands. The "I" 
command is the "Thpmpson Lister" program to display instructions 
as 1, 2 or 3 bytes, as appropriate. This display is most useful in 
checking to see if a program is correctly entered or that a change is 
made properly. Disk operations are supported with the jump to FLEX at 
$7103 and disk boot routine. For FLEX 2.0, residing at A000 , this jump 
address is easily modified. 

Terminal- less operation has one drawback; remote terminal opera- 
tion with a modem is often desired and a terminal can be used with both 

■68' Micro Journal 35 



modem and CPU. One approach to providing an equivalent "terminal" for 
use with a modem using the video board is a short monitor routine which 
converts the CPU/video board/key board system into a "dumb" terminal, 
(the "X" command) . The serial output port and serial input data is 
displayed on the video board monitor, just as though it were a terminal. 

The cursor display is caused to blink by software timing loop, but 
this loop is only active while the CPU is polling for input at E1AC, 
hence there is no constant CPU overhead to blink the cursor. The cursor 
is norma-ly on and not blinking while the CPU is performing tasks not 
involving E1AC input. This implementation of a blinking cursor provides 
a reasonable compromise between visibility and CPU usage. 

One word of caution is appropriate. The A000 BAM usage to support 

this monitor includes dedication of locations $A014 through $A019 for 

monitor use. These added bytes are used with the video and I/O routines 

routines and are essential. Any attempt to use these bvtes 
in memory diagnostics or for other purposes will 

fail. All other usage of the $A000 RAM is identical to that of 

SWTBUG . 

This entire monitor requires about 1600 (decimal) bytes 

and is easily programmed in a single 2716 EPROM (with 4 30 bytes 

free for other routines) which can be used on the MPA2 CPU board 

to replace SWTBUG. The complete commented source listings for 

this monitor are 16 pages and too lengthy to include in an 

article of this type, but are available from the author.* 

In summary an approach to a compact, economical, single unit 
6800 system is described. A lower cost system results, the display 
speed is increased and less disk top space is required. Improved 
monitor functions are also provided for both program development 

and system expansion. 

* Comment Source Listing of JOEBUG Monitor $5.00; Copy of Object 
Code on supplied tape or disk or EPROM $5.00. 
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E1A5 8D 07 
E1A7 25 68 
E1A9 BD E2 3D 
E1AC 20 F7 

E1AE 8D 55 
E1B0 2C 7C 
E1B2 A6 00 
E1B4 4C 
E1B5 27 OA 
E1B7 4A 
E1B8 47 
E1B9 24 06 
E1BB 4F 
E1BC on 
E1BD FE AO 10 
E1C0 39 



E1C1 B6 80 
E1C4 4C 

E1C5 27 02 

E1C7 2B 03 
E1C9 OC 

E1CA 20 Fl 

E1CC 8D ED 

E1CE 8A 80 
E1D0 39 



EID1 
EHI2 
E1D4 
E1U6 
E1IIB 
El DA 
El DC 
E1DE 
E1DF 
E1E0 
E1E2 
E1E5 
E1E7 
E1E9 
E1EA 
E1EB 
E1ED 
E1EF 
E1F0 
E1F1 
E1F3 
E1F5 
E1F6 
E1F8 
E1F9 
E1FA 
E1FC 
E1FD 
E1FF 
E201 
E203 
E205 
E208 
E20B 
E20E 



36 

8D DA 
24 08 
8H 39 
81 13 
26 02 
8P HE 
32 
36 

8D 74 
7D AO 17 

26 11 
8D 1C 
32 

37 

2C OD 
E6 00 
57 
57 

24 FA 
A7 01 
33 

20 C5 
32 
39 

E6 03 
5C 

27 F6 
2A F9 
A7 02 
20 FO 

FF AO 10 
FE AO OA 
B6 AO OB 
81 10 



♦START 
INLOOP 



TNEFF 

♦BREAK 

BREAK 

ACIACK 



JNPUT 

BSR 

DCS 

JSR 

BRA 
TFST 

BSR 

BGF 

LDA 

INC 

BFO 

DEC 

APR 

BCC 

01 R A 

SEC 

IBX 

RTS 
♦KEYBOARD CHECK 



ROUTTNF 
RRFAK 
INCHA 
Bl INK 
INI. OOP 
RHUTTNF 
SAVGFT 
PJACK 
OrX 



A 
A 

A 
A 



RTN3 



KFYCK 



KFYCK 



XTFMP 



CK FUR INPUT 

GFT CHARACTFR 

HlRSOR 

GO TO MAIN I HOP 

GFT PORT AflTiR RTVPF 

ITS A PJA 

GFT STATUS 

FF«00 

NO CARD IN PflRT 

RFSTORF A 

NO INPUT 
JNPUT FROM PORT 
SFT Fl AC FOR INPUT 
RFCOVFR X 



IF KFYCK 



RTN2 



A 
A 



SETFl G 



♦OUTPUT 
OUTEEE 



LDA 

INC 

BER 

BMI 

CI C 

BRA 

BSR 

ORA 

RTS 

RotlTINF, 

PSH A 



ROUTINE 

$80 J F 



CNTX 



nuTsu 



ACIAOU 



RTN4 



RTN5 
PIAOUT 



GFT STATUS 

FF=00 
RTN? NO CARD AT PORT 
SFTFI C MARK INPUT 

NO INPUT 
RTN3+2 GFT X> GO 
RTN3 SFT JNPUT Fl AG 
#*B0 MARK FOR KFYBOARD JNPUT 

DONE 
A RFGISTFR TO PORT f> SCRFFN 



SAVGET 



BSR 
BCC 
BSR 
CMP 
BNE 
BSR 
PUL 
PSH 
BSR 
TST 
BNE 
BSR 
PUL. 
PSH 
BGF 
LDA 
ASR 
ASR 
BCC 
STA 
PUL 
BRA 
Pill.. 
RTS 
LDA 
INC 
BFO 
BPL 
STA 
BRA 
STX 
LDX 
LPA 
CMP 



BREAK 

CNTX 

INCHA 

Ml 3 

CNTX 

INEFF 



VIDEO 
PROUT 
RTN5 
SAVGET 



PIAOUT 
OfX 



ACIAOU 
01 »X 

RTN3f2 



03rX 

RTN4 

PIAOUT 

02»X 

RTN4 

XTEMP 

PORADD 

PORADFt-M 

M10 



CK FOR JNTFRUPT 

CONTINUE 

GFT JNPUT 

IS JT CTI S ? 

NO. CONTTNUF 

UAJT THFRF 

ICNORF INPUT 

PUT ON SCRFFN 

PUT IT OUT TO PORT ? 

NO GO 

GFT PORT ADJiR K TYPF 

GET A 

SAVE B 

ITS A PIA 

GET STATUS 

FLAG TO CARRY 

NOT READY 

SEND JT OUT 

RFSTORF B 

RESTORE Xr GO 

GFT Ar CORRFCT STACK 

GO 

GFT STATUS 

NO I/O CARD 
NOT READY 
SFND IT OUT 
DONE 
SAVF X 
GFT PORT 
GET LSBYTE 
IS IT A PIA ? 
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C7 






PRA 


VID0T1 


CLEAN UP 










♦CLEAR 


TO END 


OF SCRFFN 


ROUTINE 


E2C3 


FF 


AO 


10 


DOCNTV 


STX 


XTFMP 


SAVF X 


E2C8 


FE 


AO 


14 




LPX 


VIUPNT 




E2CB 


86 


20 






LDA A 


**70 


GET A SPACE 


E2C1 


A7 


00 




D0CNV1 


STA A 


0»X 


PUT IN A SPACE 


E2CF 


08 








INX 




MOVF TO NEXT POSN 


E2D0 


8C 


C4 


00 




CPX 


♦TOPSCR+10 


E2D3 


26 


F8 






BNF 


P0CNV1 


NO» CONTINUF 


E2D5 


20 


P8 






BRA 


CURSOR 


PUT ON CURSOR AND RFTURN 










♦BACKSPACE ROUTINE 




E2D7 


8D 


OF 




POCNTH 


BSR 


RESTOR 


TURN OFF CURSOR 


E2D9 


09 








BEX 




BACK UP ONE 


E2DA 


8C 


RF 


FF 




CPX 


♦TOPSCR-1 


CHECK FOR WRAP-AROUND 


E2DD 


26 


At" 






PNE 


VIPOTJ 


NO WRAP, ALL DONF 


E2DF 


CE 


C3 


FF 




LPX 


♦TOPSCR+1023 CORRECT WRAP 


E2E2 


20 


A8 




VID0T2 


BRA 


VI DOT 1 


CI. FAN UP AND CO 










♦ PRIDGES FOR RFLATIVF BRANCHES 


E2E4 


20 


2D 




HO UP 


BRA 


P0UP1 




E2E6 


20 


3F 




PORT 


BRA 


P0RT1 












♦CURSOR 


OFF ROUTINE 




E2E8 


FF 


AO 


10 


RESTOR 


STX 


XTEMP 


SAVE X REG 


E2EB 


FE 


AO 


14 




LPX 


UJDPNT 


GFT CURSOR POSN 


E2EE 


A6 


00 






LPA A 


0»X 


GET BYTF THERE 


E2F0 


84 


7F 






AND A 


♦ *7F 


MASK OFF 7 BITS 


E2F2 


A7 


00 






STA A 


OrX 


RFPLAOF DYTF 


E2F4 


39 








RTS 














♦SCROLL 


UP AND 


CLEAR LINF ROUTINE 


E2F5 


CE 


CO 


00 


KOROLL 


LPX 


♦TOPSCR 


POINT TO TOP OF SCRFEN 


E2F8 


A6 


40 




D0R0L1 


LDA A 


64 rX 


GET CHAR ON 2ND LINF 


E2FA 


A7 


00 






STA A 


OrX 


PUT CHAR AT POINTER 


E2FC 


08 








INX 




INCREMENT TO NFXT POSN 


E2FP 


8C 


C3 


CO 




CPX 


♦ TOPSCR+960 CONTINUF TO BOTTOM 1 INF 


E300 


26 


F6 






BNF 


POROLl 




E302 


86 


20 






LPA A 


♦ *?0 


GFT A SPACF 
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E304 


A7 


00 




POROI ? 


STA 


A 


(>>X 


POT IT IN P) A OF 


E306 


08 








INX 






INORFMFNT TO NFXT FOSW 


E307 


8C 


C4 


00 




CPX 




#TO*SCR+J0 


E30A 


26 


F8 






BNF 




POROI 7 


CONTINOF TO FNTi OF I JNF 


E30C 


CF 


C3 


CO 




LPX 




tTOPSCR+960 POINT TO 1 AST 1 INF 


F30F 


FF 


A0 


14 




STX 




VJ&PMT 


RFSTORF POTNTFR 


E312 


39 








RTS 






RFTtlRN 










*UP CURSC 




E313 


8 D 


P3 




P0UP1 


BSR 




RFSTOR 


TURN OFF OtlRSOF< 


E315 


86 


40 






LPA 


A 


♦ 64 


SFT COONTFR TO 64 


E317 


09 






POUP? 


PEX 






BACK UP ONF 


E3JB 


8C 


PF 


FF 




CPX 




♦TOPSCR-) 


WRAP AROUNn? 


E31B 


27 


05 






BFO. 




WRAP 


CORRFTT 3T 


E31P 


4A 








PEC 


A 




COUNT OFF ONF 


E31E 


26 


F7 






BNF 




POUP? 


CONTINUF Til 1 TiONF 


E320 


20 


CO 






BRA 




VJTiOT? 


PONF» r.i FAN UP ANP GO 


E322 


CF 


C4 


00 


WRAP 


IPX 




tTOPSCR+)0?4 GO TO J<(ITT0I1 


E325 


20 


FO 






BRA 




D0UP2 


CONTJNUF 










♦CURSOR 


RIGHT 


ROUT INF 




E327 


8P 


BF 




H0RT1 


BSR 




RFSTOR 


TURN OFF CURSOR 


E329 


08 








I NX 






GO RIGHT ONF 


E32A 


8C 


C4 


00 




CPX 




♦ TOPSCR+3 024 


E32P 


26 


B3 






BNF 




VIP0T7 


nONF»GO 


E32F 


an 


C4 






BSR 




POROI. 1. 


SCROLL i INF 


E331 


20 


AF 






BRA 




VJH0T2 


PONF 



TSC BASIC FOR THE 6800 

PiepntO by: Oavk) Snirk — TSC 
TMhniciI Rspoil — Befl 

I. Introduction 

In the Fall of 1977, Technical Systems Consultants decided to develop a 
BASIC Interpreter for the 6800 microprocessor. There were several 
factors motivating this project. Highest on the list was the need for a 
generally available 6800 BASIC which offered more speed than that 
provided by the famed Ulterwyk BASIC, the first 6800 BASIC available. 
An excellent BASIC was available from Microsoft at the time but was 
priced to scare away most hobbyists and casual users. Another prompting 
factor was a series of articles in "Kilobaud" magazine which compared 
the various microcomputer BASIC'S 1n speed (see references 1-3). In one 
of these articles (ref. 2), Bill Gates of Microsoft was quoted as 
saying "the 6502 is an Inherently faster processor". This statement was 
apparently made because the Microsoft 6502 BASIC was currently the 
fastest they had written to that date. TSC has used the 6800, 8080, and 
6502 microprocessors and has found no significant speed differences 
among them. In certain applications one may outperform the others, but 
these are usually specific instances. The 6800 BASIC was hopefully 
going to prove that the important speed factor 1s efficiency of the 
software and not the characteristics of the 3 micros mentioned. 

Another remark along the same lines which we found troublesome was made 
by J. G. Letwin of Heath Company (see ref. 3). In comparing the 
Heath H8 and Hll computers running BASIC, the Hll came out on top by 
almost a factor of two. The comment was made that the "Heath H8 
computer, an 8080A machine, performed considerably slower than did the 
Hll systems, for obvious reasons". These reasons were not "obvious" to 
us since the LSI-11 processor, even though a 16 bit machine, 1s not 
extremely fast. Again, TSC felt that a 6800 BASIC could be developed 
which would outperform the Hll BASIC (Note: We did not consider 
competing with the LSI-11 equipped with its floating point firmware 
since the same option 1s not available for the 6800). 
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The BASIC was developed over a fourteen month period. All of the 
original goals were met with the exception of one, the overall size of 
the program. The target was an interpreter which required 8K to 8.5K of 
memory. The final product Is 9.5K, a value which 1s still very 
reasonable for the number of features supported. It was decided that In 
the never ending trade-off between size and speed of a program, speed 
should be the winning factor. This decision was made because memory Is 
becoming less and less expensive, while the cost of CPU speed 1s 
somewhat fixed. The speed of the TSC 6800 BASIC exceeds all other 
currently available floating point BASIC'S for 8 bit micros. The goal 
of outperforming the LSI-11 BASIC as supplied by the Heath Company was 
also achieved. All of the pertinent timing Information will follow 
shortly. 

The resultant BASIC Is very easy to use and Is compatible with the 
majority of BASIC'S on the market. A full disk file version for the 
FLEX* operating system will be available 1n the near future, as well as 
a 6809 version. The 6809 BASIC will show an even more dramatic 
Improvement In speed and will be available 1n May, 1979! 

II. Features of TSC BASIC 

The TSC BASIC for the 6800 supports all of the standard BASIC statements 
and functions. Many extended features have been provided as well. A 
complete list of features appears 1n the appendix. Some of the 
highlights will be described here. One nice feature is the ability to 
use two letter variable names. Standard BASIC requires either single 
letter or letter followed by a number. TSC BASIC will allow the use of 
letter followed by letter which permits limited variable name mnemonics. 
Most BASIC'S allow multiple statements per line. Some use a colon (':') 
as the separater while others use a backslash ('\'). TSC BASIC supports 
both, thus alevlatlng some confusion for those entering published BASIC 
programs. 

A very Important new feature provided 1s the 'IF THEN ELSE' construct. 
The majority of BASIC'S only support the THEN clause. The addition of 
the 'ELSE' promotes a more structured type programming style, thus 
Improving readability and conciseness of the program. Along with this, 
the Input line buffer has been increased to 127 characters from the 
typical 72 to accept the longer lines possible with the 'If THEN ELSE' 
statements. 

'PEEK' and 'POKE' have been widely accepted as useful BASIC features. 
The big problem 1n the past has been the necessity of referencing 
machine memory addresses In decimal, whereas most users think hex when 
1t comes to address locations. The 'HEX' function has been Implemented 
for this application. This unique function will allow a string 
expression as an argument and return an equivalent decimal number. The 
string argument 1s interpreted as a string of hex digits. As an 
example, to examine the contents of location $8004 (the '$' Implies 
hex), the following statement may be used; PRINT PEEK( HEX( "8004" ) ). 
This Is much easier than having to do a manual conversion from hex to 
decimal before entering the statement! The HEX function also comes In 
handy when using the logical operators (AND, NOT, and OR) to perform bit 
wise operations. The mask can be represented as a hex value as opposed 
to using decimal . 

Many of the popular BASIC'S put restricting limits on several of the 
statements, such as only allowing a maximum of 8 nested F0R-NEXT loops. 
TSC BASIC allows as many nested loops and subroutine calls as memory 
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will permit. This applies to string variables as well. Strings may be 
any length (limited to 65,535 because of the limit on memory) and are 
fully dynamic (their length does not have to be specified before use and 
may change 1n size at any time). Array sizes are also limited only by 

the amount of memory Installed 1n the machine. Both single and double 
dimensioned arrays are supported and can be floating point or string 
type variables. It should be noted that subscripts of are permitted 
In TSC BASIC! 

A very convenient string oriented statement has been Included, 'INPUT 
LINE*. This feature allows a complete Input line (leading spaces, 
commas, quotes, etc.) to be assigned to a string variable. This solves 
the problem of entering certain characters from an INPUT statement. 
Just a few of the nice features have been described here. For a 
complete 11st of commands, statements, functions, and specifications, 
consult the appendix. 

III. Timing Comparisons 

The features were presented before the timing Information because many 
times, features are more Important. For those who find speed to be the 
Important factor, the following tables will show TSC BASIC to be on top! 
Table I shows the results of the 7 "Kilobaud" benchmarks (references 1 
and 2). Since a 2 megahertz 6502 was listed, the TSC BASIC is also 
listed at 2 megahertz along with the standard speed. Table II shows the 
results of the "Heath benchmarks" also presented 1n "Kilobaud" magazine 
(reference 3). From these results 1t can be seen that the TSC BASIC 
runs faster overall than the Heath Hll computer! Examine these tables 
closely. They speak for themselves. 

IV. Conclusion 

TSC succeeded 1n all of Its original goals 1n Implementing the TSC BASIC 
for the 6800. A wide variety of statements and functions are supported 
and the speed of the Interpreter exceeds that of all other floating 
point BASIC'S for 8 bit micros. Overall, the BASIC is an efficient and 
easy to use program! 

V. References 

1. T. Rugg, "BASIC Timing Comparisons", KILOBAUD, June 1977, pp 66-70 

2. T. Rugg, "BASIC Timing Comparisons - Revisited", KILOBAUD, Oct 1977, 
pp 20-25 

3. J. Letwln, "Another Look at Benchmark Programs", KILOBAUD, Nov 1977, 
pp 98-101 

TABLE I 

BASIC A Machine CPU 1 2 3 4 5 6 7 Ave. 



42 



TSC on SWTPC 2Mhz 


6800 


0.4 


1.6 


5.0 5.2 5.5 8.5 


13.1 


5.61 


OS I 8K P 2Mhz 


6502 


0.9 


4.6 


8.2 9.3 10.0 14.8 


21.6 


9.91 


TSC on SWTPC Q lMhz 


6800 


0.9 


3.2 


10.1 10.4 11.0 16.9 


26.2 


11.24 


OSI 8K lMhz 


6502 


1.6 


8.9 


16.2 18.2 19.7 29.2 


42.9 


19.53 


PET BASIC 


6502 


1.7 


9.8 


18.6 20.4 22.1 32.6 


51.3 


22.36 


Altalr 8K (4.0) 


8080 


1.7 


10.2 


21.0 22.5 24.3 36.7 


52.4 


24.11 


TRS 80 Level II 


Z80 


2.6 


10.9 


25.4 26.1 31.0 51.0 


78.4 


32.2 


Altalr 680B (3.2) 


6800 


2.5 


16.3 


30.7 33.4 36.3 55.9 


81.8 


36.7 


HEATH H8 


8080 


3.5 


15.6 


31.5 34.5 41.4 67.6 


97.4 


41.64 


Tektronix Level 5 


6800 


4.8 


14.0 


33.0 36.3 40.7 68.8 


103.8 


43.04 

















Computer Ware BASIC 6800 


8.1 16.0 


44.6 


49 


.7 53. 


1 93. 


SWTPC BASIC (3.5) 6800 


12.8 21.4 
TABLE 


82.8 

II 


90 


.5 93. 


9 149 


Operation 


TSC* 


TSC 




Hll 


H8 


A=B 


0.4 


0.9 




0.5 


3.0 


B+C 


0.4 


0.8 




1.0 


2.3 


B-C 


0.5 


0.9 




1.1 


2.5 


B*C 


0.9 


1.9 




1.9 


3.8 


B/C 


1.2 


2.4 




2.0 


4.9 


BtC 


14.3 


28.5 




23 


35 


SIN(B) 


6.5 


13 




14 


13 


COS(B) 


7.5 


15 




16 


13 


TAN(B) 


10.9 


21.9 




32 


24 


ATN(B) 


8.3 


16.5 




19 


21 


LOG(B) 


7.7 


15.3 




14 


19 


SQR(B) 


3.1 


6.3 




7.2 


13 


EXP(B) 


6.5 


13 




13 


15 


5 FOR NEXT 


2.4 


4.8 




7.5 


23 


A$=B$ 


0.9 


1.9 




1.0 


4.6 


B$+C$ 


0.5 


1.0 




2.0 


4.5 


LEFT$(B$,1 


0.4 


0.8 




1.7 


5.8 


A-B(I) 


0.2 


0.4 




0.5 


2.6 


Totals r 


72 


145 




157 


210 



I 116.9 54.49 
7 175.7 89.54 



*Note: The first column is TSC at 2 Megahert2 
Second is at 1 Megahertz. 



SURPLUS ELECTRONICS 



Ed' A Mote.: Information received <u> o& the 
date. oi$ tkit article indicate the. 
iottouiing may be oh tome intexett to utert 
o& SWTPC BASIC, when converting to TSC 
BASIC. 

1. The dt&k version* will Load faom 
ditk BASIC touxce in SWTPC format. 

I. The ca&tette vertion handle* certain 
dzlimitext {etc.) in SWTPC BASIC <Li&&viznt 
than it handled in TSC BASIC. Tkit 
probably meant that tome SWTPC BASIC 
developed program on tape, will not load 
into TSC BASIC. 

3. Coming latex it the extended vert ion 
oi TSC BASIC, thit vertion will have 
extended math precision [12 digit*) and 
tome additional command* ion. butinett type 
appliccitiont . {PRINT USING, etc.) 

4. for thote upgrading to the. 6809, TSC 
will have toon the 6809 BASIC. Watch TSC 
advertising in 6S Micro Journal. 



ASCII 




ASCII 



WITH FLEX DRIVERS 
IBMSELECTRIC 
BASED I/O TERMINAL 
WITH ASCII CONVERSION 
INSTALLED $645.00 

• Tape Drives • Cable 

• Cassette Drives • Wire 

• Power Supplies 12V15A, 12V25A, 
5V35A Others. • Displays 

• Cabinets • XFMRS • Heat 
Sinks • Printers • Components 

Many other items 
Write for free catalog 
WORLDWIDE ELECT. INC. 
130 Northeastern Blvd. 
Nashua, NH 03060 
Phone orders accepted using VISA 
or MC. Toll Free 1-800-258-1036 
In N.H. 603-889-7661 
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PRICES SHOWN ARE FOR ORDERS RECEIVED BY APRIL 30, 

1979 

NORMAL PRICES APPROX. 10% HIGHER . . . CALL FOR DEALER, OEM, AND GROUP PRICING 



ii!ife s * a§|. 



I I I 1 i 1 





. 




SS-50 VIDEO RAM 

Fully Synchronous Operation lo Eliminate Jitter 
Full 128 Set ol 7 by 9 Characters & Reverse Image 
1K ol Memory can be Mapped in any 1K Increment 
10 Pages ol Documentation Including Software 

ASSEMBLED $1 35.00 
CARD, CRYSTAL, & DOC S35.00 



SS-50 PARALLEL I/O 

• 2 Ports Expandable lo 10 (Just Add PIA'S @S6.95 ea.) 

• Each Port has 8 I/O Plus 2 Control ... 100 I/O Lines . . 

• Large Regulator Supplies Power to I/O Connectors 

• Board Can be Mapped to any 32 Word Boundary 

ASSEMBLED (W/1PIA) $89.00 
CARD ONLY S32.00 




Glmlx 16K Without Soft Addressing . . . .$298.13 

Glmlx 16K Static Ram W/Softadd S368.16 

Our SS-50 Wire-Rap Card S24.00 

3, 4, and 7 slot SS-50 Backplanes 

We also Make Non SS-50 Single Board 6800 Sys. 



We have been in business for over 8 years, designing 
industrial machine tool controls and monitors. . .Callus 
for help with your product or laboratory instrumentation 
problem ... we are dealers for: 



SS-50 SUPER CPU 

SS-50 Buss or . Stand Alone Computer 

1Kol RamatSAOOO. I/O on Board at SA400 (Relocatable) 

2K Monitor in 2708 Eprom (Expandable lo 4K) 

2 Parallel 8 bit pons with 2 Control Bits and Power 

1 RS-232 ACIA Port (Expandable lo 2nd TTL ACIA) 

3-16 Bit Counter Timers (Expandable lo 6 Add 2nd 

6840) 

Additional 128 Byte Ram at 0000 can be Jumpered out 

Batteiy Back-up Available on 32 Byles of Ram 

Back/Back with other SS-50 Cards lo Make Small Systems 



GIMIX SWTPC SSB 

• • ' LET US QUOTE YOU A PACKAGE PRICE 

THOMAS 
INSTRUMENTATION 

2709 Dune Drive, Avalon, N.J. 08202 
Phone (609) 967-4280 
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fa. .^finally, a 

<S ^0T VWriMBYTE! 



6800 AUTOMATIC TELEPHONE DIALER 
PROGRAM $9.95 postpaid 

Have your btiOO system dial your phone • Uses 
only 5 external components • Stores 650 variable 
lenplh phone numbers • Operates in less than IK 
byles of memory 

Includes: Paper tape in Mikbug* format and ob- 
ject code • Circuit diagram and instructions 
• Instructions for adapting to other 6WX1 systems 

6800 TELEPHONE ANSWERING DEVICE 

PROGRAM $4.95 postpaid 

Have you; 6800 system answer your phone and 
record messages automatically. Compatible with 
any 6800 syslem. 

Includes: Assembly listing and object code • Cir- 
cuit diagram and instructions 



Write to: SOFTWARE EXCHANGE 
2681 PETERBORO 
W. BLOOMFIELD, MICH. 48033 

MikOug* it J Iltglvlt'ri-il Ir.ntiMD.iik ill MijKikjI.I Im 




680Q OWNERS 

At last a real world fully addressable SS-50 
control interface. Control robots, appliances, 
organs, solar devices, etc. Applications limited 
only by your imagination. Easy to use with ma- 
chine language as well as basic. Fully buffered 
board plugs directly onto mother board and re- 
sponds to any address defined by user*. 8 fast 
relays latch data while 8 opto-isolators allow 
handshaking capac.ty. Kjt sg8 00 

Assembled and tested SI 25.00 

EXTENDER BOARDS 

Extend both the 3D and 50 pin buses m SWTP 
6800 Both for $19. 95. 



Visa & Master Cha 



i Sales Tin 



WRITE FOR DETAILS 

TRANSITION ENTERPRISES INC. 

Star Route, Box 241, Buckeye, AZ B5326 




MICROCOMPUTER 
SOFTWARE 

GUIDE 



TheSS I 
Microcomputer 
Software 
Guide 



<b 



V 

Over 2300 pro' jbr$?» 
tape, disk, r C> ,/V 
books anr 0. ^ ,rom 
130 so* <7 A ,s 



(wi^ 
in 



& 



classified 
,jries with 



i. <P jff the shelf. 
Second Edition $ 7.95 




A Companion to 
Uiterwyk's BASIC 
Interpreters 
by Dave Gardner 

70 key memory locations 
mapped in SWTPC/MSI BASICS 
plus 30 assembled 6800 routines 
for ON ERROR GOTO, digit 
justification, IF THEN ELSE, 
program length, memory dump 
and morel With this book you 
can alter your Uiterwyk BASIC. 
Shipped off the shelf. 
Second Printing $ 14.95 



6800 FLEX /SWTPC Software 

• Renumbering System by Dave Degler 

RenumtK'r yogi BASIC pio&Mmi wnh ihn new F LE X"* 1 xiiriiiv 
You'll with you had J >l yog purit yojrtelf into »fO$rammtng 
'cwnnri" NvuJv HO exlrj RAM bey o ltd lh« FMOgrarn living 
ranuml*fpd With op«f fti.on r»l« AvrtiUbk 1 oil F LE X ,r *' minifloppy 
disk o. SWTPC KCS caHtftte 

* Some Common Basic Programs 
by Lon Poole and Mary Borchers 

Now adopted CO FLEX"" jnd SWTPC 8K BASICS 1 

57 key progr«mi (torn the tx>P*Jla( book, which rt net* nary 

« the rnenutl, Converlion rxxet included. 

Diik 1: 37 programi on finjnet, invntmcnti, mortgag* 

ainot luanon. plotting, inHrtq<aiion, mure 
Dtfk 2: 30 pioqiftnt on matrix »inhmcnc, Halnncs. calendar 

dam. metrics, more 
Available ori FLEX""nnTnt1oi>|>vdivk of 5WTPC 8K KCScdttuttus 
The book. Some Common Bmc Programs — S 8.50 

• Weekly Payroll / Income Expense Ledger /Club's 
Mailing List / Church Membership and Pledge Records 
by Roper L. Smith 

Thejit BASIC p r OQi«mt have Had 1 years of um and will be valuable 
addmoitt la vow SWTPC software lilwar y Operation notes in 
eluded Cassena cdmons $(ore data on dai* upci Each pcograrTt j on one 
FLEX ,m m.n.1loppvdi*li C» SWTPC 8X KCS ca»«««, 
P«ie*»- F LE X"* minrKoppy dlik $ 16 M Men 

Kani«Ci1VSund*fd SWTPC BK BASICS Cass#tie $109S«tCh 
All software shipped oil Ihe shelf Plaase include check or 
monev oider International add S 4,00 per nam for air mill 
potiegt, U.S First Cliss add S 2 00, 

S S I Publications 

4327 East Grove / Phoenix, Arizona 85040 

* Diw.fcutodlodMnnttiv MICROMIDIA Maikamis. 800 4234266 
FIE Jt m It 4 trademark ot Technical Sylt6m» Conlultirm, Inc. 
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SUPER 
SOFTWARE! 

MICROWARE 6800 SOFTWARE IS 
INNOVATION AND PERFORMANCE 

1NEW1 LISP Interpreter 

The programming language LISP oilers excillng new possibilities lor 
microcomputer applications A highly Interactive interpreter that uses 
list-type data structures which are simultaneously data and executable 
instructions LISP features en unusual structured, recursive luncllon- 
orlented syntax Widely used lor processing, artificial intelligence, 
education, simulation and computer-aided design 6600 LISP requires 
a minimum ot I2K RAM 
Price *75 00 

A/BASIC Compiler 

The ever-growing A/BASIC family is threatening old-fashioned 
assembly language programming in a big way This BASIC compiler 
generates pure. (Ml. efficient 6600 machine language from easy to 
write BASIC source programs Uses ullra-lest Integer math, extended 
string luncllons. boolean operators and real-time operations Output ts 
ROMable and RUNS WITHOUT ANY RUN-TIME PACKAGE Disk ver- 
sions have disk I/O statements end require 12K memory and host DOS 
Cassette version runs in 6K and requires BT/68 operating system. 
Price: Disk Extended Version 2.1 $150.00 
Cesselte Version 1.0 18500 



MICROWARE 

SYSTEMS <X>KK<M<ATK>N 



WfittJ A/BASIC Source Generator 

An "add-on" option for A/BASIC Compiler disk versions that adds an 
extra third pass which generates a lull assembly-language output 
listing AND assembly language source file Uses original BASIC names 
and inserts BASIC source lines as comments SSB and SWTPC 
Mlnillax version available 
Price: 350.00 

fRIWI A/BASIC Interpreter 

Here il Is— a super-last A/BASIC Interpreter that is source-compalible 
with our A/BASIC compllerl Now you can interactively edit, execute 
end debug A/BAStC programs with Ihe ease ol en Interpreter— then 
compile to super efficient machine language Also a superb stand- 
alone applications and conirol-orlented interpreter Requires 6K RAM 
The cassette version is perfect for Motorola D2 Kits 
Price: 175 00 

RT/68 Real Time Operating System 

MIKBUQ- -compatible ROM that combines an improved monitor/ 
debugger wllh a powerful mullltasking real-time operating system 
Supports up to 16 concurrent tasks at 6 priority levels plus real lime 
clock and interrupt control Thousands in use since 1976 handling all 
types of applications. Available on 6830 (MfKBUQ-type) or 2706 
(EPROM-lype) ROM Manual la a classic on 8800 real-lime applications 
and contains a lull source program listing. 
Price: RT88MX (6830) J55 00 
RT68MXP (2708) J55 00 

6800 CHESS 

A challenging chess program tor Ihe 6800 Two seleclable difficulty 
levels Displays formatted chess board on standard terminals. Re- 
quires 8K memory Machine language with A/BASIC souree llsllng 
Price: 150.00 

ELIZA 

8800 version ol the famous MIT artificial intelligence program The 
computer assumes ihe role of a psychoanalyst and you are the patient 
This unusual program is unique because Ihe dialog with Ihe com- 
puter is In unstructured plain English An Impressive demonslrellon 
program. 
Price $30.00 



Our software ii available for moit popular 6600 ayaieme on ceiaene or dieterta 
unlet* otherwise naled Disk versions evatloble On S SB, SWTPC. or MOtorole 
MOOS Please specify which you require Phone ordere are welcomed Weiceepi 
MASTEnCHARQE end VISA We try to iriip Order* within 2« hours ol receipt 
Please cell or wnle it you require iddillonil information or our tree caialcg 
Mlcronare sollwsre Is available tor OEM end custom application. 



P.O BOX 4085 

DES MOINES. IA 50304 
(515) 265-9121 




PSB-08 PROM SYSTEM BOARD 

The Micro Works PROM System Board features IK of high 
speed (360ns). low power RAM and space for up to 8 2708 
EPROMs, both DIP-swilch addressable lo start on any 8K 
boundary in memory. The exclusive I/O selecl feature allows the 
user lo move the I/O locations up lo any unused 1K block In Ihe 
EPROM memory space. This permits memory expansion to a full 
56K ot contiguous user RAM. An optional + 12 volt rogulalor can 
be installed lor systems incorporating Ihe Smoke Signel Broad- 
casting PS- 1 power supply or its equivalent. 

Prices PSB-08 (EPROMs not included) 5119 95 
PSB 08R (regulated +12) $124.95 



NEW PRODUCT 

The COMMERCIAL MAILING SYSTEM 
is a series of programs 
written in Compute rware' s 

RANDOM BASIC for maintaining a 
mailing list on disk. Since 
it was written with RANDOM 
BASIC it provides on-line 
access and update capability 
of any record in the file. 
This system can only be run 
under Smoke Signal Random 
Access Disk Operating System. 
All fields (except date) in 
the system allow alpha-numeric 
data. Some of the features of 
the system include the address 
label printing that can be 
directed to any port (0-7), 
the drive on which the data 
file resides is operator 
selectable, optional special 
code and phone numbers may be 
maintained, label spacing is 
operator selectable, a date is 
maintained with each name (for 
birthdate, expiration date, 
etc.), and sorted reports or 
labels can be requested by a 
range of values 
the following 
code, lip, or 
facility is 

maintain and 
title or a 



label or report, 
being introduced 
from C0MPUTERWARE 
Street Encinitas, 
(714) 436-3512 



of any one of 

fields: date, 

name . The 

provided to 

print either a 

country in the 



This is 

at $89.95 

830 First 

CA. 92024. 
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COMPUTERWARE . . . 



PRODUCT DESCRIPTION 



cassette 


100 00 


2716 


23O.00 


(SSB or FLEX) 


2* 95 




37 95 




49 95 


(SSB or FLEX) 


49 95 


(SS8 or FLEX) 


49 95 



DISK FILE BASIC 
a/EDlT. lino input, it aore now features 

SUPER DISK FILE HANDLING BASIC FLEX ONLY 

a/EOlT. lino input. I< aero nea features 

SUPER WSant FILE HANDLING BASIC cassette 

PROM RESIDEKT CASSETTE FILE BASIC 
(SUPER features) 



(alth CtaWOfTCD SOURCE LISTIMB) 
(also with SOOCE CODE ON DISK) 

DISK CHEEK FILE MAINT SYSTEM 
o (Complete chocking system) 

DISK NAhK AM) MBKESS SYSTQ1 
o (Soloctivo printing - labels) 
(Sorting - Merging - Good iinuill 



DISK HOC INVENTORY SYSTmW SSB ONLY 

o (Rondos access f i 1 os - onlino inquiry) 

(6 Reports oithor hardcopy or display) 

AMERICANO PLUS (14 NEMTECH Songs) 



CSS FOUR PART II (B MEWTECH Songs) 
(O'Holy Night. Moonlight Son* to. 
Rhapsody in Bluo. Ii more) 

BASIC POTS •! (Bluff. Chase. Anlaal) 
(Mamurebl. Biorylhm. Horse raco) 

• (Mastermind. Stato Caps. Skydivar) 

BASIC PONS *)2 (Decision. Black Jack) 
(Math Losson. Lunar. Kono) 
o (Stockaarket. Furs. Crash. Wumpus) 

BASIC POe 43 (Ooall.Mato. Roadraco) 
(Dopth charge. Lifetime. Baseball > 

• (Intoresl fc Income prop calc) 

mHII <TM) - High Spood Binary 

Cassotto Punch and Load System 



DOODLEBUG - EXTENDED SRMcTBUD MONITOR cassotto 
o (alth SMARTBUB in EPRDrl) 



• indicatos that soureo listing is includod 



eaeaoe Cassotto format AC-30 B" disk add »2 00 

****** ALL SSB Softaar* is available on 9' diskottos 



99 95 



49 95 



cassotto 


13 93 


(SSB or FLEX) 


19 93 


cassotto 


24 95 


(SSB or FLEX) 


24 95 


cassette 


19 95 


(SSB or FlEX) 


19 95 


cassette 


19 95 


(SSB or FLEX) 


19 95 


cassette 


19 95 


(SSB or FLEX) 


19 95 


cassette 


13, 95 


cassotto 


19 95 


271* 


69 95 



PRODUCT DESCRIPTION 



LEARN ASSEMBLER - PART I 

<3 Lessons - Requires 16K) 

LEARN BASIC PACKAGE (1 II *. III) 
(All 12 lessons - naod 16K) 

RENBAS - RENU>«ER BASIC Prog rami 
Same features as boloa 

RENBAS - RSNUMBER BASIC Prograas 
Selective starting nuabor 
and increment value 

XREF - Assembly Prograa Label 

Cross-Ref erence - Complete 
Commented Source Listing 

SUBMIT - DOS Batch Processor 
Macro capabilities 
Oos Error Recovery 

BFD-68 DISK TRANSIENTS (1 

Includes Listp. lnit. Mom 
LodhOK. Savlod. Printp 
Cordap. Dlsasa. Convrt. Epond 

BFD-68 DISK TRANSIENTS 12 

Includes Print. Dir. Pip 
Cksa. Search. Fill. Filcom 
Delete - Mild Card Options' 

BFD-68 DISK TRANSIENTS t3 

Includes Fdump. Sdump. Map. 
Scout. Hemdump. Compare. 
Hardcopy for other transients 



cassette 
(SSB or FLEX) 

cassette 

(SSB or FLEX) 

cassotto 
a/source list 

(SSB or FLEX) 
a/source list 
a/source disk 

(SSB or FLEX) 
a/source list 
w/source disk 

BFD-68 ONLY 
a/source list 
a/source disk 

BFD-68 ONLY 
a/source list 
a/source disk 



WD-68 ONLY 
a/source 1 1st 
a/source disk 



BFD-68 ONLY 
a/source list 
a/source disk 



PRICE 



FLEX UTILITY UIW»I[I 01 FLEX ONLY 

Includes EicaAino. FtndheMl. 2. 3 a/source disk 
Dir. Kill. Files. Fraga. Repeat 

SMOKE SIGNAL aJOADTASTINQ 



19 93 
19 93 



39 95 
39 95 



24 93 



24.95 
34 93 



24 95 

34 93 



24.95 
34 95 



24 95 
34.95 



24 93 
34.93 



24 95 
34 95 



19 93 

24.95 



COMPUTERWARE 
830 First Street 



SOFTWARE SERVICES 

Enclnitas. California 92024 



SMMOBUD 

If documentation purchased 


docuaentati 
(2708) 

(2716) 5v 


on 


19 SO 
39 93 
49 93 


EDITOR or AS3o**mXft SE-1 
EDITOR and ASSP**_EK SE-I 


OR SA-1 
a SA-1 


cassello/di 
cassotte/di 


sk 
sk 


29 00 

33 00 


1EX1 PHinmaUH 




disk 




39 93 


SSB BASIC AND RANDOM DOS 




disk 




39 95 


TRACE - DIS4SWBJ9* TD-1 




disk 
cassette 




23. 90 
19 93 


SOURCE GENERATOR S0~1 




disk 
cassette 




29 90 
24 95 
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o 
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INNOVATIVE PRODUCTS 

DESIGNED WITH THE 
6800 USER IN MIND! 



The folks at the Micro Works would like to say Thanks to the 6800 owners of the world for their enthusiastic 
response to our products. To do so, we are going to continue to offer our exceptional value 2708 EPROM System 
with a full $25 discount off list price, to those who buy the complete system, and tell us that they heard about it in 
Micro 68. The full system includes one of our very popular PSB-08 Prom System Boards, a B-08 Prom Burner, with 
driver software in 2708, and a L. S. Engineering Prom Eraser. That is EVERYTHING you need to put your system soft- 
ware in EPROM, and change it when you need to. The separate items list for a total of $299.80, but the complete 
package price to Micro 68 readers is $274.90 (+ 6% in California). There is a version of the software for just about 
everybody, so give us a call, let us know what kind of computer you've got, and we'll ship you a complete 
package. . . From Stock! 

For those of you who are not yet familiar with the Micro Works Logo, we would like to introduce ourselves. We 
started out as 6800 users, and after spending more and more time looking fora variety of items that we felt would be 
real useful, we ended up building them ourselves. As a result, every Micro Works product has real Utility built right 
into it. along with our famous Quality. We buy only prime parts, direct from the best sources, and the P C boards are 
done for us by the finest house we can find. All of our units (except the DM-85, our first kit), are assembled, 
socketed, burned in and fully tested before shipment. As a result, we have had very few takers on our 90 day warran- 
ty. So take a look at our product line, and see if we can't help you out. 



QUALITY HARDWARE FOR THE SS-50/30 BUS 

PSB-08 6k of economical 2708 EPROM. ik of high speed RAM. 
and the capability to move the I/O addresses to the top of 
memory, all for just 



B08 



Handy little 2706 Prom Burner, takes up only 1 I/O slot, 
complete with Textool Socket. 



DS-68 Our famous Digisector, hobby computing's most power- 
ful and popular random access video digitizer, as original- 
ly designed tor the SS-30 bus. Again, a single card unit. 

UIO The Universal I/O board. A Proto board for the I/O bus. 
with a prewired interface chip, and room for more than 30 
I.C.'s. 

XSO/30 The only extender cards we've seen that have a ground 
plane on the Iront to reduce noise during debugging. 

DM-85 Our first kit! A retro fit for later SSB Disk Controller 
boards that allows any combination of 8" and 5" drives. 



$119.95 
S99.95 

$169.95 

$24.95 
$29.9S/$22.95 
$39.95 



GENUINE 6800 SOFTWARE 

MPRINT All you need besides this 
2708 Is a pair of MPLA's. and 
you can put a Malibu 160 high 
speed line printer on your 
syslem (We'll sell you the 
printer, loo.) $39.95 

BIO-PIC The Computer Portrait and 
Biorhythm software package! 
3k of EPROM. no source. Re- 
quires a DS-68, 16k ol ram, 
and a Malibu Printer. Your 
own small Business lor only 1175.00 

U2708 The same program that's 
source listed in the B 08 
Manual, burned into a 2706. 
includes Block Move, Erase 
test. Bum, Verify, etc. Runs 
with ail the bugs we know 
about $39.95 

E6809 Brand New! An Emulator for 
Ihe Motorola 6809. Allows 
you to tesl and debug '09 
software before you get Ihe 
chip 3k, on disk. Specily 
Smoke Signal or Fle». $49.95 



Now, although you are going to start seeing ads for our new S-100 Digisector, the Micro Works is going to con- 
tinue to develop innovative, useful products with the 6800/09 market in mind. Right now, we're working on a nifty 
graphics board; an 8k hunk of memory that displays either 256X256 by one dot, (great for games and graphs!) or 
128X128 by 16 grey levels (Digisector compatable). We're also working on some interesting I/O units, and would be 
interested to hear from you regarding your needs. Please, don't ask us when they'll be available, because as soon as 
we know for SURE, we'll let you know. Right here, in Micro 68. 



P.O. BOX 11 1 DEL MAR, CA 9201 4 
[714)756-2687 
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© DT© DD®ft p§ffl feDOOTDDDg) SODOODS® 

SMOKE SIGNAL BROADCASTING 
PRESENTS IT'S NEW... 

8-INCH FLOPPY DISK SYSTEM 

• SS-50 Bus Compatible • Expandable to 1 Megabyte • 500K Bytes of Online Storage 
• Completely Software Compatible with existing BFD-68 Mini-Disk Systems 

^^^^^^^ Users that 
^■^rre quire at least 500K of online data 
^^storage will find the LFD-68 floppy system fits 
^W the bill. This system uses standard 8-inch floppies to 
^r provide this increased capability. The controller 
provides the capability of supporting up 
to four 8-inch drives for a maximum 
system capacity of over 1 megabyte of 
online storage. This system is complete 
with system software and available 
in two configurations. The LFD-68-1,a 
one drive system and the LFD-68-2, a two drive system 

LFD-68-1 $1395.00 LFD-68-2 $1895.00 



■ 



Lhcff JhiP 
r it lyiiE SODK at ntihnt ciiTi 

r it jWit Wr<l Ti.nl Thr LFO £8 Happy lylUm Ml 

r iii8 tiiU f hit lyilirii uttnUndirdS inch Noppm ii> 
proviUf thu irtcrritfd upitHiMy Thi cufiTiQiifr 
pniwtd#t Ih* ttpihilMy at luptiu'lmg up 
lo Jomt 9 iidi dri-vet fnr i miHirriurti 

tyttom ii|i«ity rii »vfif 1 [Mttjdhvi* oi 
&Af)n* nwffi TMttyfttm utampittt 

With sylttfiTi uitt*ir* jut] 4vi>e*blr 
i iwn cant ii^Lnriiiuni flii LF() 80 I , i 
"f df <vi lyiitHi «nd r' h | ( D &$ / j i a i rjr-y- vyiitm 

i i:i .,ri 1 1.F06I7 

S139S 00 ^^^^ittSb ia_ 




SMOKE SI6HAL 




BBOABCASTIltf* 



*■-" Ask abou I our "* ■ 
/ * new OfD rjS * tfif A " \ 
/ two 8-inch double sided s 

I floppy disk drives with 5I2K 
I bytes of storage per drive and 
1 capability of adding additional 
* drives to provide over 2 mega- 4 
t byies of online storage 



•SMOKE SIGNAL J^ BROADCASTS 

I 31336 Vis ColitiM. Weiilake Village. CA9136) 

| (713)8694340 

I DSend Information on vour LFO— 6fl Synerm 

I OSenif name ol nearest tltaiet 



Name_ 
Addrctt . 



Company, 

CUV 

Siate/Z.p . 



31336 Via Colinas, Westlake Village, CA 91361, (213) 8899340 



68 Micro Journal 
3018 Ham.ll Rd 
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Application lo Mall at Second Class 
Postage Rale is Pending at Chat- 
tanooga TN 



TIME VALUE 
PLEASE DO NOT DELAY 




5-1/4" Minidisk — Soft or Hard Sector 
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SOUTH EAST MEDIA SUPPLY 

6131 Airways Blvd. 6 1 5-892- 1 328 

Chattanooga. TN 37421 
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